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PROBLEM TO BE SOLVED: To remarkably reduce reaction delay by determining whether or not each backward 
link data packet received from a first base/station is to be contained in the reconstituted frame of backward link 
data through a data selecting function part on the basis of at least one of assigned time lag and assigned sequence 
number. 

SOLUTION: A forward link RLP transfer function is executed by a method distributed to a forward link RLP 
(BE/RLP) in the base station and a forward link RLP transfer function (FS/RLP) in a selective frame distributing 
function element. The FS/RLP function element divides incoming forward link data into RLP data unit size and 
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forward link data to the BS/RLP function element together with this serial number information. Physical layer 
framing is performed by the BS/RLP function element. 
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[0021] 4. asarautt 

i s- 7 0 7) fcJai*iiTV»«J:54**3 ^7 

ft 5 a. —if • ^ -y±—i?(D*r>V)fyy &mmiz1-Z>ffife 

X — ^ • U— h <7VN°y- ;/ h • ^— K • X — ^ • if— tf* 

e&RtfEfcWfcSii,*. fc*K«f±*yh<7 

T*£i§^5fci6tS:lfc^i£ff £^.5 i # t ©rata" 

■ ^--WttKttfcJBBIHI (><7*-*tt4H— /< ( ve 
ndor) Stfti?>f>tt5iS, 3 0&HT'&>*>o) IrftoT 
4 -1-9 7- 4 7 (inactive) fj,5i, «*af|Jtt*,Cf 

* • a -«'&RL P«lg^*?riiif £^3 ritfti 
5„ ^ftfe, 7-'— ffrWlf^e^-i /U • n.— If £^9^19 

[oo2 2] «**itfcriie,oiaijii4iie3( E ftfl f ©ia B 

K ■ /<y * • • ^d.>-^ (circuit mode 

back haul procedure) £M'&/<!r y h • x— * (high 
-speed packet data ; HS PD) ¥ X izMR-t Z> Z 
biZ i-oTif&if/^ y h • "f—9 • "if— tfylfclf^ftj! 

T, (a) ^5/ h • x — ^ • If— fx a6tftii.fi: 

(b) /<y? • /i' • v— >?^|ri 
tfw^ra^ra?r*/J>{r-t-S^y^ • - r- so 
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[0 0 2 3] ^s°!7- • 3 y]«c- ,v 
c d m a 2 0 0 0 WSfcfcfltfUf . #SJft^ no* 

i^y^FCH (4fc(±f^!)^DCCH) (4 
» (power control ; PC) t*y hS:fitt5. t> L«S 

wO/<»7-i|#|ifij|fj4^y<^/u.3._ s , h 

[0 0 2 4] i3li^^.a- ? ha»6©|fi*©» 
lifoV^y- -x-^fijii^tfcftS, 2j@©SK6^iy 

^*S«© I S - 9 5^^a*&(rfett«, Hi^fS) v 



[0 0 2 5] H3HH*SjiT^5y7 h • ^> 

&mMmm*famm'mif-\** (forward dedicate 
d control channel ; F-DCCH) ^Jl^lFijg*^-^ 
^ (forward fundamental channel ; F-FCH) ©fof 

^ f: - • ^--y h 3 0 2ttffl^(6jy ^ D ° c 

*^«rtt« LT«*fi y >^o*i^k:€siu rtt«b© 
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fc*HBSita. JEot, Id^fay >9<D797>[ 7%. 

£\ fiP*>**^AitfBttiS!*lRiy >9<b79747 r %i 

£tm-x*hz> Q 7??<<7#M*. 

SF- D C CHMlft5 F - F C H^fRTiX*^- t^^ 1 
+ (puncture) £jh/C^5/* !7— ffflffiHJ":/ - 

Sr«J*i- 5 ^< 17 — fBO W tr 3/ b 4:^*1-5. 
[0 0 2 6] 

5£ (backhaul architecture) -<£>{g;Sl3\ *7 

1^— J^M^ (5^§fi) (frame selection/distributioniF 

sd) mmiR&kMjjfoy >97—9km%fav y^f . 

Lttt, F SD«ll$B^ttli*fR]y >97-9<Dfr$:& 

Wffln-sifttsrtotffew-rao *>< LTJS^iRjy 20 
awiRj y ^97-9 <r>7 ^AS:5iLfe#i«ia, 

%Z<F>7 U*—J±[Z.%i\^9 4 J*9 9 (time tag) £#J 9 *§ 

h£i£i£T-*x^7£r^LTF SDlt 

it, McWzmi<Dmmi$mtz<\,xftt>tL& 0 fsds 

bE£P# (»*L<tti»y^yp Y^-JV (radio li 
nk protocolSRLP) ttttffift) a«*0>ttl*i<50>*Bl (gft 

b7-^ffl*-^f) ^»Lifi*riR]y >^x- 

«t 5 ftsawara^as i (omm9^ z 

HfiWy\^])>9 km%fa})y9<Df t --9fcj£<DffiJj\z$i 40 
[0 0 2 7] 

fcfc*>, (A) V^\V7.m% ^7A(D$li*it 

ASrgffU (B) WE!Bl**JllK*3i^T^>r 
A^^S:#i2^fp]y *s9 7-9<r>7 9 ST, 

(C) ^lSJfi^tc*5V^TiS?^lR)y 1^9^-^—7—9 50 
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^#7U-ASrffl*|piy V97-9'<v>t v Md^tt. 
(D) f5lS»^T^>— {r^##*#iS!*|Riy 
-9'<y>ry htft9ST, (E) JB 1 **JB*»5>(OiS! 
*[p]y >97—9'<y J ry h£ 7-f ir l^ilfi is* 7 J* 

(D7-9mRmmn^miBL, (f) mjiEx-^s^ 
MeawM** i **»^bSffibfc#a!*iRj y >^x- 

9*y*rv hZmmW ^Xbfttc9J J*9 9km*) S 

»*«8tlEilLfcW»ft*i-5. (G) 17 

^^-^SrSflTU (H) flrE^-*$NE«t6SS#a> 
L"Cftl**«fc©*afflrL, (I) IlliiTl* 

[0 0 2 8] **W(Dffi^>*16ffiIK*5V^Ttt, lt*a 1 

(a) ^t-^ v^^^^^^^Lx^^y 

7—9<D7 i^SrSif (B) iiffiiS?*TRjy v^x 
-?«)7l/-AC?^A?y/Sr»l!!iat, (C) 

— 9'<yfy bfcftft, (D) S^-jr WEE 
*lp]y >97-9'<y*y MnilD ^T5#«£^Pt5 

lilu^^tft Wf*«2 4^E*Lfc#«S:^ri-S 0 

^awi««»»tt, (a) sis»@^{)i^!)y? 

7-9><v*rv hSrSff (B) MEfRlXttJH^& 
Sffi LfciSfr^f^y >97-9'<y*y hSr, #iS*f^y 
> ^ x - * ^ y ^ 3/ h fc*J7E L T« «9 S T h tltz >- 
l/*%tfjrk94J»9 7Wpt£< tt>-*^S<3v^TiS?* 

[0 0 2 9] *^^^>^?>^SiJ^^*^J^^^T«, ft 

3fcE«Lfc4#»Sr^1-*. (A) y 

y^x-^^Sft-rs^xi/^i:. (B) Buffir-^^ 
iH^fg^/ii* ^ (Dmiifo V^97-9£'<ytry b*- 

k % (C) SlSH^^)l*fS]yy^f-^5:x7- 
4^97^4 x*ftLX&mirZ>x7y7'k*Gl,, 
7 — (>97*4 x&frLXmJjfa}) >97-9<D¥ifc 

iiffl y >9<D*y bU-9 b'Xn^LZtl, fJfS^T 
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[0 0 3 0J ^H^SfeCSJOltHflfcfcv^THt, I 
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(A) «*iRiy>^7 f -#t:SfiU (B)H^fp)y> 

[0 0 3 1 ] *3PJ!©£ ^irgiJWHJi^fcfc^xfi || 
*54 1l;EtLf:#f|rft^ (A) « 

*|Bjy>^x-^SrS^U (B) ir^y^x^ 

[3P^©gft] 

[0 0 3 2] 

flFl'X\,*ik*K.Wt!3famr + ** (forward supple 30 
mentalchannel ; F-SCH) ItMXft 'J > ? &%(Otc 

x-*fi7U-Aii^/#l fi (FSD) 
$[©& U y y±0>mjjim S C H (reverse SCH ; R - S 
CH) I' <fcoT*i££tt.5 0 r«T7°D-^|j; i f@ roF 

a**r*ai-5J:5K:««u *fc*©F s d«K££« 40 

IRS: (packet-oriented semantics) S^Hi"^ r© 
T^n^f-j;^ IS-9 5B/C©i54CDMA 

BP*., F-FCHStttF-DCCHW^n^fjRsi 

W® = f-\%->l- (commonpower control channel • PCC 
H) ±T«£ft3 0 

[0 0 3 3] *|gBJ©Tyn-^(i, -^-^ 50 



• t*;*^-)?- M-5fc*(C^*S«©I S-9 5 
^■7 (softer handoff) , ipt> % |^— . ^ 

sot*. «*rtyv^-pnFRr*ix 5> *«wt«5a« 

B&Wm tM#T ? * (medium access contro 

1;MAC) «*S*t©HJt»E*ll«. 

©R L PS^«|gg*(iF s D«ii5*-c&asn5© 

Be, CRC (error detection and correction ;i7- 

[oo3 4] B4i±*xmtz.ittz>mBm{8i'X7A<Dit 

»0/Bh 3 *.7^^t-j{tB TJb5i AliFSD 
ft^HI^ RLPtl^*^!/! WF$|gg|i£, Btt 

*>^^ffStL5«ll©BJ|«j*SrSUT^5 H4 
[0 0 3 5] Tl|±. FSD*«S*£Sitjj)j:d!)m<D 

[0 0 3 6] Phyli, mt&mk-e/U*. ZL-.y y t 

onoftifiK (apt,, gsny^) t^-rsflr-g-oa 

[0 0 3 7] BHLIi, Tl!)^t^t 5a -. fJW 

©fiiSSriaSWKISIS-t- • . y >^ . y 

n h^yu (back haul link protocol) ^^^-f5 0 
[0 0 3 8] Rfcfc, MACSl>*MLCtt^tLm^T 
^•t^©J««^g*St;MACJi3>hD-5^^^ 

[0039] ROLPC (reverse outer-loop power c 
ontrol function) l±^l6]^{|J^-y . v<>7-fSH«8 
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(quality-of-service ; Q o S) y 1 '*— $ £r£E£"t~<5 0 R 

^illf £frwtl<bSflS^R I LPC (reverse inne 
r-loop power control) ffilb^rUtT LT-^/'W )V • 

[0 0 4 0] RLPfi, **W©ao36^3tlS«fcJ: 
8, ^4!9FSD«IB5lllc:J:o-ClltTSn4l«*lRiy 

fay • 3. -if • y y-fe—^was^r ^ 

F S D«IBB*"t?OR L P«|gff*fc«toT*SJxS3- 

[0 0 4 1 ] P PPfiF SDiillS^/M/V • 3. 
■ ^-~y hX<DP.PP&^—*ffrf<4/l< • — jy 

[0 0 4 2] **WO&aft*llS«"Ctt, • 3- 

FW/n ha;l/. ^ ? y ^ liffiMIS© I S-9 
5 ^^AI^&ttS^^'f'A'X • h • ^ $ 
(mobile's protocol stack) <h |p]— Xfa& 0 
[0 0 4 3] #^CDiiff ^xAT'fi, FSDj$f£g 

v y k r ? x * * & l t ^ -5 Heasi" 

6 Q KB*IrIJJ ^^RLPteiitlft (forward-link RLP t 
ransmit functionality) flSJfeJIl ft (BS/R 30 

LPtmZtlZ) iFSDSMiWil (FS/R 
LP<h*£ft£) tld^lSSilfc^rffi-ClltTSjxSo F 
S/RLP«ffiR*ttAfS«H*lR]!>>^ -x-^SrRL 

/RLP«|g^*fi]ii^^!; • f-^^:o-as 
#AM»i:-*ttBS/RLP«ll«*-(ia6i-S. »a 

H;7l/-.Mbf3:B S/RLP«tBS*K«toTft*n 
6o A{btt*»JB(OMACJifc«toT#JST 
tJlil/- hKftff-f-So AS#l*0!> ^Cliy7 h • 40 

[0 0 4 4] 

T'JWTO*n<#&£ft5 0 
[0 0 4 5] 1. FSDitt-/< : Sf&itfBlffRtf 

ftbflfc:, '>»<OFSD«H*-/<3l5j|fi:$ix5. 50 



#12001-36942 
20 

fc»K*!Dlca«*^fcFSD*IB»*H: % fcttit 

[0 0 4 6] 2. li^fty >?±<Dmn : JK#Ir]!J >^ 

R»**5*Mltt*ria»i-5 0 rftfcJ:»K 
o«*fclRl«fc, FSD«SIK«i:#»*JB4:©|MJ©e 

££ft£ Q IB*lRll3JHS:»fi:1-5rtfceB3i-4jlittt 
[n])g£ft£ 0 " 

[0 0 4 7] 3. ifcfrfly >?±<Dmn : Wfcttfco 

^-T5o RLP«IB»*tt«R^2y-fe-^«rffl*S 
(drop) -rsr ilcj; 9lRl*©7^-A»K«IBSrfit1- 

[0 0 4 8] 4. *»J»^FSD«l6ea6l4, IS*IrJ 

fcW J*«fi a— y i tt»o tf- *ffl{5 a-— if ft i 5 * 

[0 0 4 9] 5. 7^r^« T^ei^E— K 

ttli (suspended (tracking) state) t P?tftL5i!jiK<l 

(sub-state) *fiSft5 0 r^r^r^J:i9, ^-if 
■ ^^^/ Hz»i-5RL PraJB«)fc»<7)K 

[0 0 5 0] 6. -fe^^^hfkttttEttRLPatlBS*^ 

6»(tSJxT^a 0 r©riK:J:5, «e*a»^|elKit 

[S]I7 - T ^ ^ -V $ *LT V ^fc F S / R L P 

[0 0 5 1 ] ±f£T-^7^^£lf7K-- h-f^fc^ 
[0 0 5 2] (a) &j&a<D/<yy T V>*— ^7n- ^ 

[0053] (b) site/f-e (D m*aflr, (i n 

IHRLPx-^^ff^ Rt>\ (i i i) §f LV^R L P 



21 



(12) 



2001-36942 



T 0 0 5 4 J ( c ) A- • zl - y y ^aSfiiSJfi 

[0 0 5 5] (d) a*S«©ROLPC«SBBj(iaJ« 

5>#F S D«^g*(Cl|DB${riti-5tf ro L PC^*^ 
fl7l/-AtiGPS (global positioning system) 10 

[0 0 5 6] (e) #t^-i=y|.|;gt5l'3 
-KfrT^x^^ifcti^jh^lii^jti-s, £lT©tf 

[0 0 5 7] A, • a=y h *-*«JfcBI»J-t-5# 

*St)!lWF«|gS^©#T K^. ROLPCftl, 20 

[oo5 8] ftfc, **w»-§eit«tj:5ftiiaflrs/ 

* 7- A © r - df =r $ =3- ^ (Co |^ T £j^< So 
[0 0 5 9] A-irj; hggg : y f. . 7="— ^g^Bf, 

HT*SfSift^»-9— • my TfdA-5 IWF« 
iEMsfftti* I WFMg£»rt-?tt#0Sft»4- (sfti 30 
D;reg_ID) £^#1-5,, ^CfglDKIt S^i-M 
tSlJlTWffi, fip*, % IWFIfH, FS/RLP 

IWFiififll, S@I D^S FS/RLP 
(M-5. y^h^TtJ^SfSKD rffl (instance) J 

**flTKU* % RLP«ff*MRO 40 
[0 0 6 0] FSDWIB-jJ— /<OR L p««6fii(f : FS 

[0 0 6 1 ] ±1?^T^a^ix5ffi^iiff (Signalin 
g) <r>tzfr<D7U-Am$l: FSDiililciot^ 
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fL^ (negative acknowledgment; NAK) £KKfiM§- 



(pilot strength measurement message ; P SMM 
S) . m8l***A> ■ y 9^* V ■ * ( SU ppie 
mental channel requests message ; SCRM) (±, ft 

*£iSfa (echo) £tl5 0 RL PNAKliF SD^fgg 

[0 0 6 2] T^r^tti (DCCHCff:) :i?FJ 

(dcch) ±~eau • hn^jst 

<TtS5Stll DCCHll;fJ5 o 
[0 0 6 3] 4£H y . -fu y =,/u 

mmy>? • ya y=>^ ( radio link protoco i . RL 

P) *tfeS*ttTE©*ftS:*Si-« 0 
[0064] RLP7 1/- Afbc0ti6<D-il#-^#(.t 
(RLP framing sequence numbering) RU'WBlt^nMM 

[0 0 6 5] RLP«l6K»tt^W/U.3.= y 
"IDttffjtttaif!, tett^ixTfcv, J.o N RL°P« 
i»*V*»±ff Jt*«T*5*»H:»i»oTt^V\ RLPi 

|: - RL P$£&g*tefsrfxj5>©7 ^ ^ u y ^ 

[0 0 6 6] r^f,(D^#ttli75f6]|Cfclt5RLP1lk 
HKiHiFS/RLPaWBJlfrfcadftS,, gslu- 
-Mt, CRC, ^^^ju^it s £*h>J-A<D£Mik 

[0 0 6 7] RLPf^.« ?h .^ x (RLp _ un 
it_size) ii/h^^SttS-tLCO^-^-r^ h (gpt,, jt 

3w£tfS34LV\, ^RLP7-^-3nyHi2 0f 

^ h . ^-^ . -y— t'^ ■ • y >?fIoil^ 



is; 
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5St£>2xS 0 

[0 0 6 8] RLP-t^7«^h»±il«1- 5— 
oM©RLPf-*'Myht*|t5, RLPir 
^ >M±ft#JOx-^ • h iritjSH- 

[0 0 6 9] RLPSlJW^l^-^ttS^JS^ (NAK-ed) 
£tloo&S O^VMi, fcLRLP«l6e**S«!pja» 

j£g (ACK-ed) £*voofeS) — a**o«SH£ttBH- 10 
So ffi^tbSRLPx-* -iz^^httNAKfcJC 

t LtRLPiiisia 5*rit*^a. rlp«ibs 
t^ 0 tf-y:^ (poii) Bs/RLPiiiti: 

^COB S/R L PliI»FS/R L Pffif£S*^Ff 

[0 0 7 0] Srx-* •■fe^>'Hlt5ffaiStL5^# 
x-* • ir^ ^ MiF S/R L PflMBMSfc ioTfc 

1^7 h • x — * • if— tf^ • * — ;u • y (7)^ 20 
i^y^ ^S^^5o i&frlR] x-* -ir 

M*F S/RLPflMHHirCT^x-f 

[0 0 7 1 ] MAC : ffir^^ > hftM»if7U- 
-Mk 

Xfl6^-CHtT*^5MAC««B* (IP%, BS/RL 

p) ttwssnfc^-^ (sAPfii) s^frx-* 

(SAPfiO) lzMLX$l*<omhft?\lt:#1ft\ss B. 
tt, ttt^SAPttlT^fiiSOfcftl^tjtTjOKia* 30 

Att b itfcSi* $ tifc-fe ^ * > h (omMZ^ir S a> 5 

^^y^Sr <k^tf13£So Sitt/ffi^ 
[0 0 7 2] rlpt-? 't^yMJWy^- 

7 m - * Sr # L T S C H 7 fitfD D C C H <Dffitlfr^& 

if • x-^&^^A- • h^gff-f 

1-5^ tasffi*5 0 RLP7-^-t^yMiSCH 

So RLPW7l/-i^ (IP*> X NAK) t N MACS 40 

■fe-v* (PSMM) % 1£«/n>K*7*|rI^ y-fe— 

(EHDM) % mm%frb<Dffi®^^*/UtmT* y± 
-is (SCAM) , *'<4A'* Yfrbtofflh*?* 
- U ^ zn* h • ^ yir — (S CRM) ^DCCH 

i-c&ssit, t»a® y \s-j*±xn&Lx*-—tf • x 

is^s t # incest siia. 

[0 0 7 3] ^li>fy^-7x-^ • 50 
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SftSrRrtfefci-So Srx-*fc*tU f-^^0Wl 
JiJtCfca©^ ft*B<0RLPx — * • =>-~y h'SrfttBU 

*r«WJi-5. S^^ttfc^»(7)ir^V>hS^ie^tf 
x— * • ir^ V HT^:(7)7t-77 hSr^fflLT 

[0 0 7 4] PS^kttR L PSJIJjtf-fe/U. KM S (trans 
parent) Xfoh i 5 fc Lfc^feT^ SJlfcttft 6> 

-tii^tt-fe/u-coiit-grfkifcttR l pa#g^*_t-ecDR£ 

»{k#jl3MfeJ**a. RLP«ffiB#±T<Oflt4Hk£tf 

©CRC^«iaJB7U-A±ft^ttoTH-*Sjx5o 
[0 0 7 5] . yu . y . -fv y^jV (ba 

ck haul link protocol) 

/<y# • 7j%— )V • y >^ (back haul link ; BHL) 7 
P h 3^f± FS/RL PKI* k komiZRL 
P-t??tl'b<Dyu-M\:ZQt*tZ >0 RLP-iI#-§-^ 

■fe^^bSrWPJi-^fcftKflMSii, ifi^)BHL7 

^~i^^)!i?'Jrtir ^> > b (in-sequence segment) 

#S©BHL7i/-^|:t^ > h^t"Ji"5r tasa* 

So 

[0 0 7 6] RLPir^^V ^ y 

Xt>*T KU^fctt^Hi*f^y >?<DjjfaX&Wk 

a***, ifi*iRiy^^©*iRi«*t"ettfflr*fcae>icR 

O L P C«t6B*fc Sft LXfemZtiZo 
[0077] BHL T^p h ^MtM^^lX^^J^ - 

hfeco^p-$ijffi]fi:t>'m(0^«^-rs D ffi**, $ 

ft#^Bp^^/Sfs#^fiP*fl£^FRr (receiver ready 
/receiver not ready ; RR/RNR) ^*-XAA>P) 
r^±g3x^7KS*xi" S^^^ryj (full-fledged leaky 

-bucket) yu—fam$.x<D, Mzmmcnyv— M$$jr 

fc'^ppJC (quality ofservice ; Qo S) S 
t^T*fcMiM7D-SMMtJ)5^, L^)>L 
R L P^StS^fi>' < y ^ •7 P ^^'>-r (back pressur 

e) ?r4x.5:iiiffi*4i^^ Sitt^T'(7)7P-$iJ 

»*s*C/<ix^ y >^±-eofi^^iH]jg-rs 

[0 0 7 8] wai^tufc-fe^^vhtti 9 S5v^flE5feS[*r 
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[0 0 7 9] -if -,v •sly? (sequence numbe 
r roll-back) (GO Back N) / t-XM.^-f^ B H L 

-*»6©aiB*ra«1-5. fcURLP««S8lfaJsiai3B 
3'7r©*©«fT-#f±*ii-ii## ( connon sequenc 

e number) ^© u-,V ■ s< y $ Zfef%-f% - £ j-j- oT 
(salvage) -f% Z t ^ffi*5 0 
[0 0 8 0] HHaiX±Uy^©(5iSBBBt*/hfc-t5 

£tt5o KJH, F SDaBgW*tDBHL{iJElTO*:Ji(7? 

[oo8i] w^y^i^^uyif^mmmm^^^y 

*-^«*rtlflr*fflp«yt-s?trtO**iKflrf5 (ec 
hoing) rir 0 i2*(£]y h^AS-W 

7?Tjy*M&%m<D±it>izmmmr$ ? iy-t-7;% 

[0 0 8 2] £iS#|K#c# LT, s/ * • 

(backhaul facility) fi, Tl7^y©i54 

[0 0 8 3] i&5"|Rjfl-;£7U— -f . ;<t?— 

D«IBK*-ca»*rtl^/l^^ • /<!7-©j# (reverse 
outer loop power control ; ROLPC) T;U=fiJ X£> 
*^fif^5wt^J:oTtt*{l:Sii5 0 ROLPC... 

ffi-f s r i iz «t o r is&tt t-t f, ttr ^ 5 fatifro ^ v ? 

[0 0 8 4] h • x-^ (bursty pac 

ket data) Z>ft.%/\,—y . ;<V>—f$ffl&ffi ii ^ 

te, ROLPCffiflg^fi, ^M7o-ii^ LT 

+ *- ' so 
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10 



20 



tltt 30 



40 



[0 0 8 5] /<s/^ • . -7 D _ 

iEL<^:ff $H-5t. «*^f±loJi(±(7)BHL7U- 
A*:7*-vyhu *iife*:FSD««B»3|f^^fltj- 

5o ZO^yjf— |i7l/- .A . i — ^ RLP-fe^/piy 
h-aSfMi-lSti LTOGPSMA^f 
if. Ii^^^-7i-^ • 7l/-Aii#ft©BHLt 

**>h£&mztist % ^^VHr^DGPSgij 

^-7x-7.7U-A^oT§|^5t, BH 

ps^-r Az&s-fz^.yy-.^^-p summmm^ 

[0 0 8 6] FSDMH^ij^ ; jSi7- T . 

(GPS^A) |JROLPC«ftSJ|^j^ 5 
[0 0 8 7] FSDItf«fi^3>^ : F S Dffifs 

(roll-back sequence number) (£§8 LTHIP £- 

[0 0 8 8] -feyHf^rtjy^ :«fx-^Sl>'FSD« 
* > h *iff- 9 y 7 7 RTJWm £ titz 

i- 1 <@tfctt#^(7)ir^^ y F^tm 7 l^-A^S^ 
[0 0 8 9] S»y7h .^>K*7fttf±t£B®ftfl£ 

S/RLP&tS^Ki^g^O^te&s^ x 

-^teiI(±DCCHT-a<*tSj|M1--5 r ir^Bj^T-fe 
•5„ Wftjf + (supplemental channel ; SCH) # 
9JSTibil^^/<^ • =L-y CHfiJST^4H]Pj 

<0) mm**»®$T/ y*-is (supplemental cha 
nnel assignment message; SCAM) H&titZtif- 
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x\$, f sDmifcmm^%nfrm'f-?i:fem~rz>±i' 

fiil^DCCHS/cfiSCHSrSijaT, ^(D^mxbti 
^XZ^r'^JV • ^--y #JCi"5CAM4fcttS CA 

1-5fc»KB-f 5«FHl"e*>5. r. 0>?fWi!ffitt3 o ^ y 10 

[0090] ffi^ip] y i/tfpyy v • /n> W7(it§ 

SS'JS^ s^"fe — (pilot strength measurement messa 
ge ; P SMM) £ei£LT , y V* ■ T9=r>{? 

H£ (reverse-link active set) tHjtJPx. ibfrTV^fr 

9 ■ ¥3r~7?£:~& (packet data handoff request ; 

PDHOREQ) ^yt-v?S:fiit6J:5(:t5o 0 20 

9H~5o *oft(0|6l6«-Ctt, SJt^fi^ifc^ F SD 
5a*fc*nixftv\> «bfcPftSLT* 9rnayfeAn:±X4> 

^^/n/t^/ h . x — * • /n> K*7#^jS4f (packet d 
ata handoff acknowledgment ; PDHOACK) ^5/ 

S£3H^n^K*7*|rI^ y-fe— i/ (EHDM) y-fe 
v ^ ±<Dx - 9 (ESSBJr S'J ^ ^*«ifi*lR] U > ^ *. 

/!✓ . an-/ MliS^!7-£f£ffl1-5a>£fcteP SMM£> 

[0091] H6ttm*iRiu >^±caiv'+!Jd-*ria* 

i"S 0 ifeiH : t^'f^ • 3- -3/ M*P SMM^ y-fe — 

/<4 n y KS-9-Sr^ri-5r i Sriu^^W?- hi" 5 40 

^*FSD«tM*^««U lo, ^CiS^jyfe-^ 

( P D P R I M X F E R) S:«fiS*JB^i3lfS1- 

£ D PD_PR JM_XFER^^t-^i^^- 

3/ h^sa-rssfi i dslu?^^] y y^oar^f 

<ttg^*^-?:Oif±S±fi^ (F S N E W P R I MA 

RY) t LT<D9lift to, FS/RLP«f£ 50 
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IH£SJ8J3tt, Hl^f^y >9mtMm^-Y^ (forwar 
d common control channel ; F~CCCH) TffzfcSiffi 
JB**e>0>eji!S:£tt (listen) % ^/<^^-^^^h-. 
CAM^ y-fe — v^SraifS U =Z'<4)\< • =L=-y H^tf) 

-t^jft**/^ ■ Migrr-^F S/RLP 

HO 9 , *<&i£#£SJfc»j6Mg3fc^ + * 

^SrWST, SlCAM/SCAM>yt-^LT 

[0 0 9 2] • 3.^3/ h^^P S 

MM> yi?-v?«:gfri-5 t #fclS^[Rl^-^ h (forw 
ard burst) fT?*>5 t , IBi**Ja*i*jXiS-t 

5tLT*J*Six5o ISiSifi^fiF S/RLP^fg^ 
*^HIJ}xf:PD_P R I M X FER^ yt- i/tft 

M*\cn£tiX\t*ZT—9l*%M£tiZ^%i><DkM,tj: 

Sa»f^^ (F-CCCH) ■C«fi*«JS*^^ffi#* 
Sit, ^/M/W ■ ^-^ .y H^/<— ^ h (current burs 
t) WJLTV^r tSrftlb-fr, lo, ^/M/V-a 

Sf^£«fi^tt*<7)r K^*S:**LTV*5F SDtMI5 
^^tf^^±^ y-fe — (F S__NEW_PR I MA 
RY) ftoqtffl©-»#*:affiU ^n-$ij^)^OF 

F-r^-r^o f sD«*B*ttiaB(r©— a##*»e>H*6 

JStt, 1 M&C AM (quick CA 

M) ifcfiiSiiS CAM (quick SCAM) ^HfrLT^^ 

[0 0 9 3] £.Uj£l*mi&mRW< v 9 • *-/^««T* 

<D/hW<D* y±-i?<DtmizV&-$1rZ 0 »iStt2 0 5 y 

[0094] ia 7 fia?*[pj y >-^teai^y ^^m^-r 

ilt*7^ • T^ir^ • ^-f^jVl' (random access 
channel ; RACH) — <DT 9 ir ^ ?r^T 0 . ±Sife^ 



(16) 
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fi. T—9&DCCH ±X°(D7u-£fflj£x-$ % R 

i5«w. BP^^A-f^T (immediate channel assi 
gnment; CAM) £^5, 4ib\ Sgi^Wx-^eii(± 

y7 ^ "^K*:? mil' ffi^1"5ri^aj* 

^^-^ ^^mg^x- 3 o 5 ]) ®mvh 

[0 0 9 5] ?a(7)7>n • 7^i?7l*[:So'#^ 10 
SilD, FSD«IBK*or KU^, ROLPCI 



(pseudo-noise; P N) =~ 



(burst end time) $lT$\Zs<— X h - ]y— V (burst ra 
te) ©flf*^$t5PDHOREQ»t^ yt-i? 
(proprietary message) Sr*f»J**Jg^i3HB "f5. fi£ 20 

b h l ±- JiiciSflri- 5 *r*t -c#joi- a r t *« to* a. 

^■C/N>K*7S*Sr#SJ6#LTtt* £PDHOA 

©fflf«S:*t»/N^K*7*|Ri^ y-t— (EHDM) 
*y<>f A> . jx- 5/ h^^.^5 o PDHOACK^yt- 

B*-f5rt^a*5 0 »JSifi»iFSD»t6gSli:© 30 
IB©B H L±TOa»ftflff*RO L P CRSjS^M 

[0 0 9 6] H7C/<-7 FgtfAixW 



40 



if ri y *f± r * x ^ r/*£*>*Jfi»fc i o tmi $ 

*L5. h • KBJft/HFBT^nS/— (burs 

t request/grant procedure) tegife^T'CD 4 f@(£>y y 

-^e^Bi-^-i-So SCRAMriSgff J^fcgsc 
AM«rfii36i-5S-e©*/<-^Hfpraii (total burs 
t grant delay) Ht 5 0 ^ y r t *SUJ* 

[0097] /<v—mm 
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ttMI— 1?*>5. fljfc, ilff^-y^ (traffic channe 

[0 0 9 8] S£3fea»c0c d m a 2 0 0 0 IfStjBi&T-W: 

^ftfWJft^-y^A' (forward dedicated control ch 
annel; F-DCCH) fcttUfcfrfflS*^*^ 
(F-FCH) ©ffl;h,a»fc#Su BP*>, 'O^+Sift, 

5 <t 5 *W*[Si y JfciH8!#to y J: o t»8f $ 

[0099] Ka5*-^aflr^-fis#fti-5- tr, 
t*a* li\ ^*^«(7) i s - 9 5#*iafettr<7)^ 

[oioo] *«W©r:/o-*-f±j|j#fty:^£ t Hg 

[0 10 1] WttftT?^<yM£®i'F£ffi!l-fZ > tzib 

DCCHftWF-FCH©S*a»P>«9ltU **Lfcft 
X.T*ii^<7— MWf-^Z-JV (common power control c 
hannel;PCCH) ^ftffi Lt»|S] J) >^ . 
^J»-fS i fc ^^ft«© c d m a 2 0 0 0 

V— (forward-link common power contro 

1 channel ; F-PCCH) ft H@(73#l31^ + *Mzm 

Z>o cdma 2 00 0liI^©TT'tt, F-PCCH 
-t®*^!?-«fP*^- ^ + *^», F-PCCH^g 

• f-**/l> (reverse-link enhanced access channel ; 
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32 



R-EACH) <Ds<V-iZtzltmjjfa}) 

-y^/I/ (reverse-link common control channel ; R — 

ccch) (D^y-zmifti-Zo R-EACHtetiutft 

KEITHS. ffih^ffiTfi, ^/M/i- - • x-* 

63\ flcjttt«T»«oJ:5 4rti4«Et% 0 r-ccc 10 

[0102] «*8tfff<B c d m a 2 0 0 0«2pS»tt, 
F-PCCHCS^y ^^JBffflffl^*^ (revers 
e-link dedicated control channel ; R-DCCH) <D 

/<7-*fcttj»*rRjy ^iHi^*^ (r-fchi 
©r^o-^-Ji-toftiiOSrlftfiL, ^*f-pcc 20 

[0 1 0 3] 0 811, UWrtiy y^34S¥*fi|*-K (- 
*ftS?M) K*>5, i£*fty >^H^V7 h 

K*7l^fc5«S:H*"f-5o H#fty^±Tit, Sift 
^7^r^^li:fc5F-FCH^fe|j:DCCH 

um^^^F - p c ch a mf- p 
jxap-pcHjfcttF-DccHC/^^ft sns 

%MmB&z<Ds<y-fflffl-y'7 - ft^F-pcc 

HbHltegf^lH^Tfe^o H8©«SrJE 40 
^i£3ft^-Sfc»tc IffiSAHF-DCCHifcttF- 

FCHKJOx.T)B*lRjy V^lil-T^T^ ^BoMJDb 
^--y^U (supplemental channel; F-SCH) £J$0 

^<7-«HKSrflt1"5fc»^*0)**Jli*»e> F -D C C 
H4fcttF-FCHS:JlSti-5iJaittStt^ 
[0 10 4] @9(1 Iffi^fay >9fc£< T9*rj7X 

ttSl:fc5F-FCHSfcttF-DCCHS^ttF-S 50 



(tR-DCCH, R-FCHM/SfcliR-SCHS: 
ctoT, ^ftlF-PCCHaMF-PCCHbJ 

[0105] *<&*fcS#fc*5v*-c, rrfcjEfcStta 

>9~y^—* (back haul interface) ±0>SgSr»if 

bX\t=^—' ¥ SrBfl#J (activating) SfcfiSUB (reacti 
vating) £-B:5i:f, SifcJ^i F SD/RL PSft^gSfi. 

[0 10 6] **Si:i5CDMA^f^m 
F !7-^ t f5 R L PIMI^ 2 oil, BP 

mmxnrtirz>-bh^mxhz> 0 **kse5«^, ep 

»J«1-5«fe&IS?T-$-4o Sift^^iSa^ttT^^^^ 
ftf\ Io x 9fS^i*»-»LTBff£«>WrAfcKift^3S 

[0 10 7] *y hy-tZ^-xb-fZRLPmifeW 
ofelo^l?l/y^ HP^^/<^yP • ^.'-f^SS© 

[0 10 8] if^S^JBis^M^ • ^--if— (50*^(7) 

T±J K»JSIICH1-5flt« (knowledge) fl^yh!7- 

^JK5o rco^ft rjsa^^s/ h • 7—9 • -y--ir 
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*tf>fcfttf)±tei¥ (primary transfer) J t%fi£tl&^ 

[0109] *i»-e*^>f/u- 3.— if^aHtsjiSjgjg 

[oiio] «*e«ttif^%fTW*»&<z)#jj:©aL- 

if ■ y s/ir-v? • ir ^y > hmmzmf-fftlbftm* 
*U JLo, R L P-Mf-^il^OR L P-if fU) 
[0 111] ±eai*Ul*-j-5i:, S±i/^l^^ 

h 5 # jg a> tswi/^ms t^-^it-f s &L3 1 

*>5flf Us/^SHSi- 5^*rteihi-5 0 S^u^^fi 

. ^-.^ . y a -mi® (back haul flow contro 

1) &[&£1-£ 0 rtD^s^, tfi^Uy^ttifc&H 
«B<ORLP«|BK3lffc«rU^— !f • p< y-fe-^oi^fB 

mmn(D r l p «s«gs3i tt»r ±uf u y if^ ia 
frrso r cD#tt^ i o t ib ± u ^ y^rnm z n/^o 

y h y — ^ J-<-7if5R L Pjif£ 



10 



20 



30 



40 
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[0112] d^fpj (^/^/W • =L- y Y^<Dj5\u\) <D 

y y-fe— 5/iSffioa*3&s l ffl^Pfu* ^k^fRl^E— 
K"C*frSJx5 D -tixit, »*lS©«#»«At**- 
if • y rvfe-^cote^ftiay 7 h ■ a> K*7-C#S 

y — £ WWI" 5 fc * v £ ^ £ titc< V — $11 
»*^ + */Wi±a<oj:5t, *JBJH#[r] 

[0 113] FSD«ftS*lt *y 7-^ 

ti"5RLP«tgBj|{©itlBfcft5S|j^i:-jft|-^ 

-if • y y*-^*rfln»"CfcSfll1-5r4:*Ul*S 0 ft 

[0 1 14] *;<4>v. =L~ y hfrbtDMJjfay . 
S©l/^^>5,FSD/RLPt-/< (ffl^FSD/R 
{-IEL< Sff LfcfpJ^^^.— if • / rl 

p a m wm * y± - & * mn-t % <o t- f s d mm 
[0115] wisyyfrb&tBztLizmxfayis* -^x 

«r*i-5 0 RLP-a##ttRLP«IHB|{HJ;0»* 
$H5 0 G P s Afj f s DftlEgJf t J: ot l oa 

±^<>>^ • *-/Hf«Av c 4rs/ h (back haul informal 
ion packet) ZMBJ — y x. — X 5ff U<Ofc 

2k#M>\zMi&ttftZ1tlb\zfem$ftZ 0 '<y? • 

. /n"^^ hi^ff (back haul packet transmission) (D 

y ^ MS) ttt— JRtaioTV^5 0 Sot, oL-if-x 

-^i:ftat5iioii^>^-7x^ . 7u-a 

tttiX»F SD/RL P*«S*^eSSixS fc 

*B«aWifiit»«tt % SfBBROLPCffiT*S>5KS^ 
50 «S:ltJH-Sfcft^FSD*fg5*T«efflStL, ±T© 



(19) 

35 

[0 116] ROLPCK^^>fitS:ia^3l-f+3(i*5fc 
J>?-7^-x • 71/- A£§{f Lfc*>«r*!!fiLfctt 

1f • * y-fe-s;©eaSiS/<-^ h# (bursty) \Z&£tl 10 

*CH-GP S A*r*i-6I«ft«lliiflr-< 

7 31-* ■ ^ y±-i/%s<y? • ^-yufllli £^LT1B 
(B-r5U^^*5*|V^»^4, F SD«gf^|i<£>ROL P 

[0 117] Si^ t F S D/R L PiM i t (7)f^ 

-r^o fcLFSD»iBB*as^<>f^'3.= y h«#a 

ffl* y-fe— ^SrflflR (interpreting) L> J_ojS^1-£ 

iuy^w/M^ ■ ^--^ h^?5^^>f y^ — 7i 

^^fii5S3»l»oT${BSttfc»^H:iUy^Slt (ec 
ho) 3*i5&B#W5o t>LFSD*M65*#8SW3«l 

/u • p< s/-fe-v?SrgfBi-5i:, *<0flMMBISB:* yir- 40 
[0 118] fcLft-B-iiOofcfel^^^/w- ^.^y h 

FSD/RLP*t6R**»fe±Uy^(Bai*ixfc 

. ^ y± — i/ti*^:/<4 jl> - y Y ^iHfS £ ix 6 J: 5 
K-T5. FSD/RLP«IB»»3»S3.— !f ->y-fe-^ 
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,<4A, . a-if^Srx-^Sr^fii-afcfe^WBB^Was 

[0119] h L,*'<<<A> • a- If *sffl*|R]^aHS1-5 

±"C* ft u y ^ fcW 3 T <b ftT ^ 5 4£H-f > * - 7 
a:-^fflH|rf--y*^«r#i-5»fr»4, ^--Iftt if 
«atf)ilW5R-PCHifcf4R-DCCHSrfiEffl 

[0120] /i/ • 3.^1 y h asfij^a^ftfitft^ >^ 

UyVt^F SD/RLPtHI»^e>a-f • ^ y-fe— 

7 31 — ^{t-§-^ + ^^SrffifflLT*/<^^ • -n.- 
F-S CH?rfiJST5o ^^S*, */M/U-rL-if^ 

©eaiistTto^So ±u^^tFSD/RLPiiggi 
xh s ^iih xizimjjft<D&mfr£ i/ y b ff^(7)# 

[0121] */<>r • y h a«fiitt*»o*ji>f >^ 

7x-x • f--r^yu©«aTS:5*1-SW*ffl^ y±- 

fc, */<-Ou • a^jf HJ±EUJ; 5t-> f^)f-^ 
eaS«rBI*M-Sii:asa*5. FSDatg^«i:(7)|5]^ 

[01 22] 

[^?g^a*] *38WI4I S-9 5CDMAMHr> 

«M»*«»^Wa*Ci|*t5CDMAttii 
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ifv^xi^ m^lL 3-n^^°m«iifi^*m# (Eu 
ropean Telecommunications Standard Institute ; ET 

s i) mmm^^ixmn-t^^ t&*jmxhz 0 mm 

fc, *^{iCDMAy^f^ti^ F DMA (freq 
uency division multiple access) y^rAJfe^TD 
MA (time division multiple access) v/^tAiOJ: 

[01] '&*<DCnMAmmmis^XTJ*%7jki-7ny 

[0 2] 3m(DMt&mk yy h • s^y b* * y xWiitt Z> 

[03] /Is * bfrb(D&£(Dm^fay 

- f-P&^lc 2f@<7)Si{fi/§£ V y b • av K^J- 

[04] *wn^fe%mum^sx^Mz^%7u v 

Sf^ffl^lg^^ (interworking function; IWF) £ 
0 4<7>Bfigi&/i2r^U 04 <DCl±*s<J/U • 
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* [05] ^/^^^^h^l^yy^ .f-^g 
tikis-TV ^"^^l-llTfo^ , i5(^Afj:7^T>f^l 
[!5<DBfi^it^£7Fl- 0 

[0 6] ns^y >^±fe^>^y^"^-riax**)S 0 
[0 7] ig^fpjy v^e^l^7"y^^-f0T*fc-5 o 
[0 8] m^y^^^^fp] 

1"0-efe6 o 

[09] m^fpjy z/?ft^\ ZT z^j7 X . mi< ^ m 

10 0 CDMA^iiff '>7tA 

102 ttKim (iwf) mmwm (ppp) 

1 0 4 MBV>? • hn/U (RLP) 
1 0 6 ASftfittg/#ia (FSD) 

10 8 s<y# - 

1 1 0 Sife^ 

112 ^/<^f;U . ^.^-^ h 

20 3 0 2 ^;<J/U - <y 

3 0 4 Sifeilj 



212] 



1 



(flU*>, PSTN)-- 



(a***, to 



■7 f-A5»#«SB/ 



CDMA 

100 



10G 




112 
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mm 2 0 0 1 - 3 6 9 4 2 



108- 



1] 



i 



(PPP) 



I 



I 



7 I jU 




I 



CDMA 

100 



102 



104 



10B 



106 

110 




112^ 








112^ 
















^112 






My h 



(A) 



c 



F-PCCHa 



F-OCCH/FCH/SCH 



c 



F-PCCHa 
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241 
(6) 



[@8] 



109] 



(0 





PPP 








PPP 


ROLPC 


RIP 








HLt 
MAC LAYER 

awiROLLen 






RIP 


8HL 


BHL 


MAC 




HLC 


MAC 


Tl 


Tl 


Phy 


Phy 





F-PCCHb 
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[SI 5] 



DCCH JiCOy*—? 



fti$S CAM 



SCH Ji0)x— * 



CAM/SCAM 



DCCH ifctt 



i 



FS/RLP 



(a) 



RLP tr i oT|Et8 SJl* ^ 



FS/RLP 



PSMM 



EHDM 



PDHOREQ 
PDHOACK 



Cb) 



PSMM 



96] 



PD_PR1M_XFER 



\ 

FS/RLP 



CAM 
F-CCCH) 



PD_PRIM_ 
XFER^ACK 



FS_NE W_PRI MARY 
FS7o^tU|poFF 



DCCH^fcft 
SCHJbOT*— * 
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H7] 



FS/RLP 











553? CAM 


DCCH Jm9*—f 







y7 1- -^^Kd-^AJR^SKSi:, ^ytf-fctttf* 



EHDM 



DCCH ±Of-^ 



PDHORBQ 
PDHOACK 



SCRM 



ECAM 



BURSTREQ 



7py h^— 9 s<DWL% 



(71)tHBA 596077259 

600 Mountain Avenue, 
Murray Hill, New Je 
r s e y 07974-0636U. S. A. 

— # tv 68 



(72)3&g&# 



(72)*9i# 



(72)^P^# 



7^y*-fr*a, 08510 = a — S?* — 
— , 9 7 — n t">X d — K 
34 

7> y*^*H, 07960 — — 

$74 — /U K 26 

T^y^^*H, 07054 ^n-v^-v? 
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1. Title of I d t e q t i o o 

Low Back Haul Reactivation Delay Foi High-Speed Packet Data Services I 
d CDMA Systems 

2 . Claims 

Kumar 11-36-24-6 31 
Claims 

i. A wireless enrnnrnmirnhnns methnH ccmposMig mc steps o£ 



(a) leceivn^ - „ - - a* * wnm, mmrn,™^ system one or me frames of 



(b) «sjgnmg at me base station a tm 

(c) <fivKfing«td» 



(d) assigning at the first base 



(c) transmitting tbeaoe or 
10 sdrxtofiiiK^oflhcwirekM 



(0 



mto one or more reconstructed fiames of icrerac^ii* date based 
on at least one of me oaslgiaai tin» tag airf 



15 



Z Tremv^ofdaim^whe^ 
system and the dau selection fiaa^ 
protocol (RLP) function. 

1, farther comprising the steps of: 
(g) recehringMasocorKibasesteto 



20 



(h) assigning at the second base station a tmie tag to each fcro 
CO *^«t the seooiid base statra 



(k) transmmiiigtheaiecriiroi^ 
25 data selection function, 



to 
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Kumar 1 1-36-24-6 32 

revcrso-hiik data packet recciTed frtan the first and second base stations into the one or more 
reconstructed ftwnfwnfiwimflJmlf data h»«ed ac at least one of the assigned tunc tag and the 

>owgfiw<t SQQJQSDC6 IHJ*^bftT 

more reverse-link data packets to the data selection fimctian without first aynchrcmgqg tuning wilt 
cadi other. 

5. Tbe mvuil io n of claim 1, whercm the time tag wnap oo ds to a global positi onui g system 
(GPS) time. 

6. The mvmtkai of claim 1 , wherein the sequence number for a particular rcvcisc-Unk data 
packet is a fimrtinn of the amount of data in att previous reverse-link data packets for tbe 
corresponding frame, 

7. The mvcnlkm of claim I, wherein step (a) further comprises the steps of: 

(1) icucivmg at the first base station over the air interface a message unfit sal mg that a mobne 
unit has the mvene-hnk data to transmit^ 

(2) liHiKJiriiHiitg and MeeWIDg ***** gftrtirm qnc pjpfe mCSSagBS »™ Q wiliml* : j 

\P) u nityi t iMit it g s ua iwinrm tor rsie message zrom me nxst oasc station over tee Bar interlace 
without first syixiaunizmg timing between the first baae station and the ere or more other base 
Stations 

8. The mventinn of claim 1, further c o mprisin g the steps of: 

(g) mcervtng fanaanUtnfc data at a data distribution fimerimi nf the mi wA -ft* wwnminiRitiniw 
system; 

(h) transmitting the forward-link data from the data distribution function rremg packet-mode 
transmissions to only the first base station; and 

(i) riclraiiimmg at the first base station whether to transmit the fm wad-fink data over the aar 
interface using a fundamental channel or a supplemental channel. 
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of cfarim 8, 



ftnttkmattty for retransmitting the forwird-fank daU over the 
implemented at a network side of a conmumcatians 
the fast base station; and 

5 fmi r riomrrr y for controlling transmission of the forward-link 

implemented at tbe first base station 



needed, is 

f u n cti on *nd 



10. Theimaendonofciflmi^whcycmtfaef^ 
fbrwanHmk data over the air irtcitocoiivriaca at least 

se frnatf tJion , error detection and correction of air interface messages, ch»n«J rmcnthn^ 
10 niuhiplexing of ira^le streams, enc^ 
scheduling of the transmission. 



IS 



11. The invention of claim l, 
loop power control amotion 

12. A wireless 



(a) 



wraaen the assigned time tag is oscd to p er form a reverse omer- 



compnsing 9 first base station configured to: 



(b) assi^atmietagtoeach6ameGficvene-&i±c^ 



(c) divide each frame of reverse-link user data into 



(d) assign a sequence number to each revcrsft-Knfr A*t . ruckrt 



13. The invention of daim 12, farther compi i s i n g a 
20 with the first base station, wterem: 



fonctjor in 



to: 



(e) traosink the orje or more revere 



the data sckxtkm function is configured to: 
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(f) Petri 1 iiiue whether to include each, reverse fink data packet icoewod from tfac first base 
station into one or more hxxh wtmcted frames of reverse-link data based on at least one of the 
assigned tunc tag and the icriafeiifld sequence number. 

14. The invention of claim 13, wherein the wireless communications system is an 15-95 
5 CDMA system and the data selection function is part of an FSD/RLP fraction. 

15. The invention of claim 13, farther oompnsmg a se co nd base station confiyned to: 

(g) receive the one or mom frames of reverse-link data; 

(h) assign a tune tag to each frame of rcvcrse-hnk data; 

(i) divide each frame of levexsc-fank user data into one or more reverse-link data packets; 

10 (j) assign a sequence number to each reverse-link data packet; and 

(k) transmit fhr ewt or mere rrvrr^^-lirrV Ant* paricrt* to ihtt Hut* grf«*inn fmv-H™ a**-*™ 
the data selection fnncban ia confignred to def ermme vActhcr to include each reverse-link data 
packe t received from me first and second base stations MtotfaconcornioreffeeonstiPCted frames of 
reverse-link data based on at least one of the assigned tune tag and the assumed hwjiwkt- number. 

15 Ifi Hie invention nf riwim 1 3^ wherein the first **wl entmA base ■jjimmic * r ^-rf* t ^gP T T*1 1? 

rxansnrit ^ <* revers&Jmk p«*^ to the data fin* 
syrahr miiHng I nnin g with each other 

17. The mventaan of claim 13, further comprising a data distribution function configured to: 

(g) receive forward-link data; and 

20 (h) transmit the forward-link data using packet-mode transmissions to only the first base 

station, wherein the first base station, is further configured to: 

(i) determine whether to transmit the forward-link data over the air interface using a 
fundamental channel or a supplemental channel. 



18. The mvenbon of claim 17, wherein: 
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fbnctkxiahty for 
inpfancgto d Ma network 
die first base station; and 



35 



ic ommmca tralmk between tfaftdaudiaribaion fbttaiOP M ri 



fiandknaBly for controlling tm 
5 implemented at the fVst base 



of the fbrwKrd-hnk data over the air interface 



is 



10 



19. ThemvcBtkeofdaim IS\ wfaercmlfae fiaTrtfrnal^ 

s e gm e nt a l i o n, error detection and correction of mr interface ww^g^ cfaamd encoding, 
mi#ipl B «f^ ofimAipte 



time tag is used to perform a reverse outer- 



20. The invention of claim 13. 
loop power control function. 



21. 



12, wherein the time tag coneqwnds to a GPS time. 



15 



22- The invention of claim 12, wtercmthcscojuenccnon^for 

m all previous reverse-link data packets 



corx 



20 



23. The inveniiou of claim l^whcrem 

(1) receive over me air interface a 
link data to 



C2) 



the first base station is former configured to: 

amohOe miathas the 



(3) 



messages to coordinate « trangmarion rate with 
commrafcatjons Kysfem; and 



message over the aar iirtcrface without first syiicfertmzmg 



24. A wireless comrnoni^^ 
25 (a) n^vcoacormorerevrase^mkdato 



(29) 



ftffl 2 0 0 1 



Kumar 11-36-24-6 36 

■ 

(b) determine whether to mchnfe each icvase-tmk date pack^ renewed from the first base 
station into c« or rncre rc c onst^^ 

assigned tunc tag and an a ssi gn e d b oq jp b pc p mmbc r coire sp o Ddtn g to each rcvetBe-faiik data pa ck et. 

25. The invention of claim 24, wherein the wireless cannTmniuitiiios system is an IS- 95 
CDMA system and the data sdfxtron fimction is part of an FSD/RU* fanctoi 

26 The invention of claim 24, wherein the data selection fimction is further configured to* 

(c) receive one or more rcverse-hnk data packeta from a second base station, each reverse-link 
data packet having an assigned tune tag and an assigtnri acxpaaice nnmbcr; and 

(d) dctci mine whether to include each reverse-link data packel received from the first and 
second base stations into the one or more ictmsti ik^tol frames of reverse-hnk data based an at 
least one of the assigned time tag and the avsignrd sequence number. 

27. The mvention of claim 24, farther compmnig a data diMiibulimi fnmi ii si couCguted to: 

(d) receive forward-fink data; and 

(e) transmit the forward-link data using pacact^node ti miMiii«gfm* ftf* amy the first base 
station, wherein the first base station is former configured to: 

(f) deta mine whether to Uausniit the forward-link data over the air interfa ce using a 
fii ia toiiffii l al danmd or a supplemental channeL 

28. The invention of dams 27, wherein: 

fnnctionahty for i ct iausiui tting the Aawaid-imk data over the air interface, as needed, is 
m rol em ented at a network side of a cn innM i ntcat io n s link between the data distzibutioo fimction and 
the first base st ati o n , and 

fim ctionahly for controBmg tr ansnri ssma of the fbi ward-fank data oyer the air iatefec e is 
tn^pjfffi'fiftffftf at the first base station. 

29. The invention <tf cfaim 7Jt wherein the rbnctionality for controflmg me trtmmn^im 
fmwmJ-link data over the air interlace comprises at least one of physical layer frammg and re- 
segmcntation, mcr detection *mA cmgdion rf wr interfWy wwuu^gRg^ channel mttdmg. 
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op ypug p, determination of sir i r rtr r fa re transmission rates, and 



srhrrrrdrng ofthe 

30. The invention of claim 24, ^Acremtfac ii^gnrrf tiinetBgisusedto pMCu i m aicvc^ 
c o ntro l 



31. The invention of claim 24, wherein the time tag corresponds to a GPS time. 



32. The invation of daim 24, wherein the sequence number for a particolar icvuae^link data 
packet is a fuxticn of the amount of data m all previous rcvercc-luik data packets for the 



33. A wireless cnauTanaratiorg method, comprising the steps of: 
10 (a) receiving farwrard-Knk data at a data distribution ftmctkai of a win^g* « wmmmr^ 



(b) tr msm ity na j die forwauMink 



(c) transmitting the fcywani-bnk data from the first base station over m air interface, wherein; 

15 funchmahry for retransmitting the forward-tick data over the air interface, as needed, is 

implemented * a nctviorfc aide of a a unnniiTtrtatiops link between the A** A«tTft«Hn« fiTT»*i m myj 
die first base station; and 

fimctiacahty for cortrolling transmission of the forward-link over the air interface is 
inyfagnrntrd at fee first base station. 

20 34. The invention of claim 33. wherein the fanrtinn»tity fnr rvWrrU^ * T rm'mimkn of the 

ffai wgnMink data owthc air inteiface ocM^angea at least one qfpjgyaieal UyBrft twnganH T^- 
seg m e ntntion, enor detection and coneotion of air . 
multiplexing of multiple streams, encryption, dctemnnatkai i 
scheduling of (he trvsnnssion. 



25 



35. The nrvertfion of claim 33, wherein the data distribution rnnetioii bansmits the fcrtvard-fink 
data to the first base stzrtkm in mdrvidxially addressable data units. 
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36. The krivcntion of claim 35, whercm ordain unit corxesporjda to qdc byteof fmwmd 4ink 
data. 

37. A wireless connrniiiitailKjus system oompnsing a data distribution function in 
c omnnniHstfk m with a first base station, wherein: 

5 the data distribution faction is oonfigmcd to: 

(a) receive forward- bonk data; and 

(b) transmit the forward- link data using packet-mode ti aiisi iirasifms to only the fast base 
station; and 

the first base station is configured to transmit the forward-lick data over an air mterfacc, 
10 wherein: 

functionality for letransnHttrog the farward-hak data over the air interface, as needed, is 
mytancnted at a network side of a comiiHBncations Bnk between the data distribution fnactaon and 

ylB | |pff| TMIfnr SaBBQU* BDQ 

functionality for controflmg transmission of the fui waid-bnk data over the air interface is 
IS nrtptenicnftcd at the fust base station. 

38. The nwenDOn of rimn 37 J vhtrrrm thr. frmrtingwtrty for mnfrrfllmg tfae ir»n«iiii«*if mi fyf gfae 

Hflf ward-link data over the air interface wnprwea at bast of physical Hyy f'at"'^ and rp- 
aegim Ji utli on, error rWrrhrm and correction of air interface mefisagea, c hann e l e n c oding , 
mnhTplnring of multiple streams, encryption, data nit na tion of air interface transmission rates, and 
20 scheduling of the tnmsimssioo. 

39. The mvrntrrm of dmn 37, vAemm the data distribution fimrfrinw tmrnmitt dig fa umnL link 

data to the first base station in individually addressable data units. 

40. The uivuitaon of daim 39, wherem each data unit corresponds to one byte of forward-link 
data. 



25 41. A base station for a wireless <at'iiinniinications system, wherein the base station is 

co nfi gu r e d to* 
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(a) receive forward-link data; and 

(b) t ransmit the forwani-iink data over an air interface, wherein fanctianaHty for controlling 
transmission of the forward-tmk data over the air interface is implemented at the first base station. 

42. The invention ctf claim 41, wfcerera tte fiyirtinnaiay f cm^ cootrolling the traiisriLSskx) of the 
5 forward-link data over Ac air interface oanqprises at least one of physical layer jfainaig and re- 

segment at inn, error detection and correction of air interface inmates, channel enooriwig, 
nroltipleAiug of mnlriplr streams, encryption, dctemriiwtfinn of air interface tranffrnssinn rates, and 
scheduling of the trajsnassaoai 

43. The invention of ciaim 41, wheremfo 
10 individually addressable data units. 

44. The invention of claim 43, wherein each data unit corresponds to one byte of forward-link 
data. 
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LOW BACK HAUL REACTIVATION DELAY FOR HIGH-SPEED PACKET DATA 

SERVICES IN CDMA SYSTEMS 

Brfd Of Ute IgTgatwwi 

The present iggontionieUtes totc fccongnniiicatiops, and, in particalar, to wirel e ss 
5 ocnmmmcaDlcna system conforming to a codexfivisiuu, mnmpk^acceas (CDMA) standard, tocfa 
as the cdma2000 standard of the IS-95 family of CDMA wirdess alaudflids. 

Cfross-ftefcrence To Rrlatrri Appfccatjona 

This application is one of a set of U.S. patent applications consisting of Serial No. 
09/xxx^xx filed as attorney docket no. Kumar 1 11, Serial Na 097zxz^xxfikd as stXomcy 
10 docket no. Kumar 1 1-36-24-6, Serial No. filed as attorney docket na Kumar 13-37-25- 

8, and Serial No. filed as attorney docket no. Berliner 4-26, all of which wese fifed oa 

the same date and the teachings of all of which axe mcorporated herein by reference. 

pescriptienOfT i^nJf^ Ait 

Fig. 1 shows a blodc diagr am of a ocravcntianal CDMA wireless i awi i mm iratintf? system 
15 100. CotmmMncfltkBB system 10D« «griiriad tn c o n form tn me cdma2000 s tandar d in rtr; 15-95 
family of CDMA uritriea* standards, nHhnwefr pmrnt myrnfmri iff mrt n rc ejuflifl y no Bnrited. 
Con inu iii r^ l HiiTV system 100 comprises an mtcrwcrkmg fimctiop (IWF) 102 conneoted to a radio 
Knfc protocol (Rl J) fimmn km winch « in torn connected to ■ — «*<HifV Jrti ftatio n 
(TSD) rbnetion 106, wlnchis m tmiico 110 via back haul 

20 facilities 108 (eg, Tl fines). Depending on the specific m mtei w ia l Kai, IWF fapctkat 102, RLP 
fimrtrrm 104, and FSD ftatfitkwi 106 may be, bin need not be, physically separate ftmcrimw 

Each base station 1 10 is capable of smttaneonsly stagnating wireless commmncat ion s 
^cne or inorenmbik saits 112. FSD Fraction 106 performs a forward-link frame distribntjon 
fbnetionm^rfnchfiainesofdstac m 
25 stations, ha addition, FSD function 106 performs a reverse-link frame selection function in which 
frames of date received fmm rim yarioas gtwtww are f m^^ fry r^ wn , ili w g MtnBTP 
function 104. In fee forward-link e^ectkm, RLP faction 1 04 s e g iM m p» messages received 
fiom IWF function 102 into frames of data for distribution by FSD inaction 106. mmereverse- 
fink dseettoo, RLP function 104 nassemblca packets of data icosr^ 
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15 



messages fix forwvdmgon to IWF function 10Z IWF fimrtm 102 nnpfcments a higMcvd 
poant-to-point prcoocol (PPP) id perform certain centralized functions fbr communications system 
lOOtocoorfmatesiidccaa^oi^ IWF function 102 also 

*»^**thehite^ 

5 (not atom) to provide a faHr^ 
voicecouiiiMikadooswMiaram^ 
or other nodes of a coinputcr network 

As used m tins specificatk^ 

MtI,oblic ' BodM OStt» ,> ^inaH beimden*oodtoig*gtoaiivendnn^ 
10 tnmsma^wifcoBc^ 

s actually mohic or stationary. Also, as used in this aperifieao^ to tenn "base 
synonymous ^ to tem*~c^ 

short). 



The ata^OOO standard sopportsdifita^ FcrnJativdy 
low rates rfdata messa^ a 

s ^g"lmgrefigs to the grrMminicatiani between » imAiV ^ . c*Mrm ^ 
aaed by to mobifc aiid tiB o^ 

to to iraW a n on passed throng 

T*mthcn^te±a=oftboKariDodc± ForJa^ate datomcs jsagnRs 
20 soppJemcntal channel (SCH) cm be used fir data i 



25 



Alternatively, when an SCH hi used 
fbr daumessagmg, to signal 

specidc nmimmi c a h Vim 
P^totransnAti^a.^ 



30 



^2 shows a fractional blo^ 

llbramottfcimitlUopaatingm Soft haodoff refers 

toasituatkaim^ncfaaniobik 

stations, each of whkiurefi^ to as a 

sefacWdistiflwto 

112 and to three base stations 110. 
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Daring nomad voice rjoau ii nn i Wa tionB, mobile 112 transmits voice messages ming a 
reverse-link fandarpental channel Each of the three base stations 110 in soft, tamtaffwim mobile 
1 12 receives the revcrso-fink FCH, accnmnlatea yoke messnges into reverse-link packets, and 
transmits the rcvmso-fink packets over back hard 108 to FSD funcdan 106. PSD fimctian 106 
5 receives tfacrevetso-liok packets fan all three base stations, identifies sets of concspoodmg 
ievcrsc-jink packets (one reverse-link packet firom each base atatkm uarc&punding to the same 
voice messages received from the mobile), and selects tmc rrverso-link packet from each set of 
ootiftttx Hiding reversc-tadc packets to transmit to the rest of the wnxless system for eventual 
trrmmiyaon to the remote end of the call (e>g^ a rorawtion with a regular PSTN user or possibly 
10 another mobile anit in cemmmraataans system 100). 



At the same time,, FSD ftmction 106 receives forward-nek packets ormtainmg 
from the remote end of the call mtrnded for mobile unit 1 II. FSD fnoctkni 106 
dismhcrtCK copies of each forward-link packet to all of the base stances ccpeoth/ in soft hzndoff 
with the mobile. P-**'^ k«hbr stanon tmnamiti ftMimi AJmir p«pir^g (p HBofaile unn ts^ mg a 
15 different ft™tnt-K»iir rmidarncnfan Mobile unit 112 reccrves all three forward-link FCHs 

and combines enrrrarjraxting voice ninwigrft from oil three forward-link FCHs to generate the 
audio for the person using mobile unit 1 12. 

The timing of the dialribuuon of are copicg of the forwards-link packets from FSD function 
106 to the tinee base stations is critical, because mobile unit 112 needs to receive each sot of 
20 uiu L SyoiMi mgTOicci iriwu^ 

tmiemegder tobeabtetoccaiminea^ Smuiarry, 
FSD function 106 needs to receive all of the c u ij o ^ p u oamgreverse-jmk packed 
base at atrona ■wlthm a ictfciivefy short period of fame in effda* to comdiiiate the selection of packets 
for further processing. 



25 h order to ss&sfy these fi a rvmn Huik and reverao-link tmriq g le oni n nasa ts ^ whenever ■ iw** 

cag leg is added at a base station (tc, whenever a new base station begins comnmnications wim a 
particular mobile unit in soft handofl), speeiml svridrronization procedures arc performed between 
the base station and FSD fimctian. 106, cg^ in aider to ensure proper synchronization of that base 
station's forward-link transmissions with the fui ward-link transmissions from the other base 

30 stations cuucully partfrapattng in soft handoff with the mobile. These synchronization procedures 
involve specific eonmrnmcatioDS back and forth between the base station and the FSD funcnon 
over the back haul 



» 
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A*aaoghaiu»dan»=ntaldia^ 
to voice nxssag^te 

stOTkme*iJd»nne& According to tfae aWOOO standard, smcedacamessagmgisQinaty 

kacsty cotemattPatX *s owxgcd to the ctgtfmiigMMne« erf -pnir giniL fTTTpV-nirml 

cn«m^«ccstalm*nB^ During tbont of 

<i*ai«*sa^vManassi^ Between 
burets of data n»s^^toi»SCHbcanTailty 

assigned, the n»hifcnmt a stki tote Wl*a i» dedssated ai 

channels arc assigned, the mobile imitissaidtDbcm»suspcndodatiite. 



10 



Analoffws to mcuse of a fundamental dum^ixvokcandforlow-spocddMM 



bjgb-spcod rervcrs©-hidc data awssages are transmitted by mobile nnit 112 vsing b reverse-link 
s^plcmotal channel Ea* b«sc static* cunx**^ 



tsagng, 



i messages for tranunzssacn 

toFSDftnetmilWvi.AehiAhanl FSDftDGdoa 106 waives the n*«»J^p«ta,fa m ,i] 



15 _ w „_™ p « romrnansmss „ It0 

of the cal (which, in the case of data messaging, may be a compote server}. 

Sina»ly,FSDmBcti£ail06raxTO 
mobuc i»it UZ and cccrfin^ 
me appropriate base atatka» 
20 supplemental chanaeh. maddkicmtothesyiictonizato 
aiai PSD faKtam 1«6 reqam^ to n^ 
mobi^mdataccramai^^ 

t*cyaIltiHi»sniitto^ Tlwirqimeathc 
base static™ tocmnnaa^ 
25 Imkdalaatobetamsmi^ 

Theieactwatkntmieisfe 
cate me sameiided state or 

m ie rf ac a ehannriisass^ fa the snspended state, iio defeated air mte^ 
tothcmoWcumC In the control hcJd state, 
30 oontndandsignafiogchaoarf. m prior-art IS-95 CDMA sysu^ 
tmicc,!^ m assign aw 

with the frame «lecta^distrm«i^ 
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charmd to be used for data transnnssion to a mobile unit in soft hmdaff, the feactivatkn tins; also 
inrlnrtra the time required for the different base stations to comdiiiatc their fui waid-imk 
transmission data rates. In general, the fongcr the rc2sctivati£» time, the lower the data tinoughpnt 
of the wireless system. As such, it is desired to keep reactivation time us tow as practicable. 

The back-end architecture, also referred to as the back haul, for prior-art IS-95 CDMA 
wandeas systems is baaed on providing voice service in a wnjaBi environment that supports soft 
handoff (SHO) on both, forward and reverse links. Voice service is implemented using a vocodmg 
function that is provided, for cMmpic^ m the centralized location of the mobik switching carter 
(MSCX and these resources need to be assigned and fixed as calls arc set up and cleared. The 
prior-art voice-orteoled back bant is also used to provide circuit-switched data service and has also 
been applied to packet data service. The rationale for using the existing voice-oriected bockhaiM 
for packet data service is to save on devdopmcitf cost md time, because modi of the existing 
structure and operation can be reused. The penalty, though, is to force largex-tfian-nBccsssry delays 
on the packet flflrvioo became of the many set up, clearing and gynehirmrotHr»i oper ati on s mat are 
ca irie d through to the packet scrviccy which result m large reactiwatkm tymen dnrmg jmr*^ dwta 

The faflowing problems occur when the existing circua-orierited techniques for back hanl 
transport tire used to support packet data, ratocr than the voice and ciram-mrA d*t» wppforartirms 
they are designed to handle. 

1. Wlicn a moWrcafl is miti^ 
the wuelesa system software to service the cnll 1 and mtianaation vywi^ ^ntm^wmt pnxedaie 
occurs between the FSD taction and the base Station serving the call The synchronization 
piu ou lu i e involves exchanging trail (no nnocmation) packets between the FSD fimctton and the 
(primary) cell for a nmnba af 20 ^m ffisrrrmH intervals, until syiidrronizatian g achieved. Timing 
adjustment messages may need to be exchanged between the primary cell and the FSD function 
before synchronization can be achieved. 

These procerhircs add unnecessary delay when applied to a packet data call Packet data 
calls are generally more tolerant to transmission delays than are voice or crrcuitmode data calls If 
the carensMnjapted iri Trtnrrrarion procedure is applied to a packet data can, an extra delay is added 
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tometmajitwouWctorisetaketo 

j channels Me a s signed to the oscr. to an active state, in which < ba g cm air interfa ce 

canbegm sendmgescrmess^^ to theF^ 



2. Wheaacooada^le^^re added to ^ 
5 FSD function need to 

FSD fraction. Hence, these enrarir-on enied procedures on toe back haul add delay when legs arc 
added to a call 

3. FSD fraction tmmissians tD the cell 



of the air irterface transmissions. This Hrangement, among other things avoickexwtartkmatti 
10 dcUyatthcc^aalsavaonthcmcii^ 

before their trnnsmiss^ User messages arrive at the ocfl at just about me 

time they need to be transmitted over the air interface. Such syoximmtzation is required for voce 
c^,b* might irt be iwjar^ 
can legs, m vmich case, aync^^ 

15 oiessageow the ak interface at Also, like aU caxnit-oricDtod 

P«*cdiires, «to 
bandwidth is wasted. 

4. Theradwfa^iMi*ncolasciiiram^ 
performs the Wi» of eaamBg rc^^ 
20 mobflcimit IthasproraaM toniransnA 

Bodabotocfificaidcka^caterece^ Prior art for this protocol is to 

DetwcA-basedeodctftfcRIJfa^ 

station witfa the rata and fenrwt nsed totr ansnA mBr iimss^ aoyymeair 

auigM^^ait worn wefl. became the rata and fan™* m> itn^u^ TT ^ cn ^ ^jj j 
25 cstaHidicd.anddonatchao^ Howctol far a high data r^M«Trdrdafai 

service, fee scarce air m^^ 
nmbilciBer. The mr interface 

packet data users. Hence, prior art demands that the netwoA^ased Wl» fo 
transmission of dala^tte ^ 
30 «c*tmatm 

the time the date is scrttotte base Fnrthennore, 
if a packet data user is rnactbe for a ndatirch/lo^jxaiodof 
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r, botccadd be 
on the aider of30«ecoorisX prior art wooM 

Bet^ when datoagam needs to bo caoc^^ 

to r^-imtialcDo the mobile unit with the RLP functim. 



priorarttoamgh-specdpactodaln(HSPP^ 

dsta service, ft a therefore desirabte to design a h a r^ 

data service and (b> mmm'rrm the renetrra*i«i tima «f raw* Am* tr> k™| n . ~f,i HT 



According to ttx>cdma2ra 
the reverrc4mk channel signals transmitted by mofciTo rait 112. EachdSfiei«ntforwafd4mfcFCH(or 

from each base station to the mobile coxrtaias a period*^ itfieatod 

shoold mcreaseor 

decrease the transmit power level of its revcrse^ink channel signals. If die corrent PC hits m a fbrward- 
iink FCH indicate that the mobile should decrease it* transmit power lord, the mobile will decrease its 
transmit power level, even if the current PC bits in all of the other torwgflMmk PCHs from die otto legs 
af&esaftbandWmsficaten^ Onfywfaen meomsstPC 

bits in the fa wasd-Bnk PCHs from all of the lags Mteate that mobile j nc rrafe '■■ ■ naif 
power level wfU tbo mobile do ro. This power control nx&mqne enables the mobile to traosmit at a 
mhrimal acoqitwblr power level in order to namtam comtnmrfoatfaai 



Fi^3showsainobifc»nnk3«2msofthajBtoff 
reverse-link data, transmission* from the mobile aniL According to the poor-art IS-95 



symmetric active set must be maintained by the forward W nnw« tfn fa, Ia other words, Ihe set of base 
cerrentlycJarticq)atingmsoft 



be identical to the set of base stations enrrentry paiticipatmamrafthcttdctf wim^MwnK*nfe 

unit in (he reverse-link di re c t i on- - v 
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Thc S ofth«dQff s kiito s faoi«inFig.3s^^ parted*, it fla- 

ft™»d link, cat* base swkB 304 sin*lt»neooslytr^^ 
c^afbrwirdAdkatedcari^ 

Al ite sro time, inohilc amt 3«2 tr^^ 
5 reverse FCH, andfor a r e v e t sc 



mparslU at both base stations. Thns, the active act ftrtae 
fbrwrnd lhalc (Lr, base stations A and B} is identical to the active act for the : 



cAaiweJthatbnMli^^ 
10 correspcoiingF-^ 



^pcesemixivcntiooudk^ 
rcactivalwitiiiiisfe 

ama a nfcati oDi systems, by ^dyiigoflpacfai^icdc ttmanhaoM over the back haul between a 
15 frame seiecWcfistxa^ 

daa and revarae-lmk data, faparticolar. f^theftawddaxc^ 



data only tonne base s^C^tojMhn^tex^,^*^ 

CTca, the forward Knk always opg«te« m .^u^ fa- -_, i,^ , indt^-L-^ nf him- 

20 n^b« strict operate fe 
flic rererae cfirecnon, each base station that receives 



scro to «fc fc ^ rmtmtttmmtmiiatm 

25 «»e^i B1BWI ^ sa ft ha ^^ tolI ^ llnit Tfc e FSDfi™ti»(«r I rth^ 4B 
«*> knk protocol (RLP) fa fa. « v « (We & «ta*«p« teloflBwIiBkdi| , fi , 

subsequent proccssnig (ag, tmisnriaaion i 



tpamyler mode and nsingpadiEUpMd^ 

i a *d a u,<h en c«dtoa at) ™i n ^ t i^ f ^^ 

JU TTfrfh fill 11 III il Imir awirl i t: -« „ 

oaxa tnaantsstOBS. As a nsuk, reactivate are greatly 
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In one embodiment, the present invention is a wiztlcss amomoicatians mediod, 
comprising die steps of (a) receiving at a first base statical of a wireless oannnon 



frames erf leveue-fahk data over an sir interface; (b) ass ign i n g at die first base station a 
time tag to each frame of reverse-link data; (c) drvicfing at the first base station each frame of 
5 rcYcrsc-hnk user data into one or more revcrse-imk data packets; (d) assigning at the first base 
station a sequence number to each reverse-link data packet; (e) transmitting the one or more 
reverse- link data packets from the fast base station to a data selection fi ration of the wireless 
c CBiununk^lio ns system; and (Q dct rrnimrn g by the data selection function whether to indbode each 
reverse-link data packet received from the first base station into one or more m mfrtiuctcd frames 

10 nf mverea-lmk Artu tatd tw> mt l«gf *wt* nf ihm »**igrmA tim« tug ww*A rtw •cuigT^ c^^pm 

number. 

The mctbcdpiensably further cc^ 

date (fa^tribmion fiaaeticnof the prndeSS amiini«ui*»irwi« «y*tffm; (h) t raininillnig fh* famyp^K^V 

dzta from the data chstrtntioa function using packet-mode transmissions to amy the first (Lc, 
15 primary) base.station; and (i) de t ca ti nni ng at the first base station wh e ther to Uau a mit the forward- 
link data over the air interface using a fundamental channel or a siamfemanal channel. 

m another embodiment, 
conmrising a first base station 
over an air interface; (b) 
20 of reverse-link user data 

number to each njwane-Bafc data packet. 

In anc<herembodiincm, the present mventian « ■ *pwrf«« ««m™<'*tw» T^rtn. 
t^^m^' fff if a dffta Bffftnr ^*^** fimcf ion oonfini h ed to (a) ' 
frtym p first base station; and (b) drtti i n'm e whether to nadhade each reverse fink data packet 
25 received from the first base station into one or more reconstructed frames of reverse-link data based 
on at least one of an assigned time tag and an assigned se qu en ce number co r respon di ng to each 
*hn)k d fl tti pscfloeL 




In another embodiment, me present mventian is a wireless cenmaarncationa method, 
comprismg the steps of (a) receiving fiarwartWmk data at a data distribution function of a wireless 
30 mmmnnir-grinny system; (b) transmitting (he forward-link data from the data dii T h flw rtion function 

UrtiMJiuW« ns to only a first base station of the wireless i 
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whem function^ 
impl e m e n ted at a network aide of a 



5 thc^intjyfkrum^karatedat 



and 



i;and(b) 

lfl „ . to only the first base aatioo. The first case station is 

conniuiiicaUflB bale b&noco the data distzifoiiion fimctton and tho QntbueMMut ttl 
ltn P^ g nfgTtcrf at the fiirt btm <^rtir»t 



15 



In another crabodnnc 
oomnnmaiiooa 

(b) 



is a base station fia- 



an air 
over die 



to (a) receive forward-link data; and 
» nnplemcntcd at the first base stance 



20 



drawings in which: 



mvennon wffl become more ftifiy 
the appended claim*, aj ad the; 



Ha. 1 shows abiockefiagram of a convent 



Fig. 2 shows a fractional 
25 InVamotttmitcaxaalinDjin 



r% 3 shows a mobile nut in soft liandoffwim two base 
<ra manmi ons from the mobile anh^ 



conventional 



4A-C show representations of the 



protocol stacks for (A) a frame 
and an 



(B)a 
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base station, and (C) a mobile unit, respectively, for a wireless 
accordance with the present invention; 



locations system m 



10 



15 



20 



Figs. 5A-11 ghow rep resentatiops fnrvitwAAinV A*t* trnt**frr c^^Mipri ^ fiy mobflei in 
active and suspended states, resp e ctiv ely; 



Fig. B shows a representation of an example where die forward link is m simplex (one-way 
connection) and the reverse h^ ism two-way soft haM tafl j and 

Fig; 9 shows a r e presenta tion of en c gana aT e where nssfbrwari 
the reverse hide is in two-way soft handotT 

Q umiamir-aii ons systems of the present invention implement a wireless packet data 
approach that achieves W 

send a burst of packet data According to this approach, when a mobile unit is otherwise operating 
in soft handoS; a forward supplemental channel (F-SCH) is not sot up wife rmdtipic soft nandoff 
Vega for fcrward-fink traosnrissaana, bat rather uses a single leg to perform the high-speed fbrward- 
link transmissions af user data m smmiex mode For revarBe-Jmk soft laSBQaff transmissions, the 
user data is carried by a reverse SCH (R^H) oneadi of mnitiplc fca^ toa trame 
sedection/distribution (FSD) fiiretkm This approach defines a single FSD function Co handle both 
the signaling and the SCH data packets and also defines packetnaricnted semantics for its 
connection to the call legs. According to this approach, the power contiol mf bnnatso n, pre^ nousry 
specified by CDMA wireless standards like IS-95B/C to be carried on a forward-link signaling 
channel (Le., either an F-FCH or an F-DCCHX « instead earned cm the common power control 
channel (PCCH) that is shared with other mobiles. 

The present approach addresses the problems des c r ib ed earlier related to wring the voice- 
oriented backhsM an fcte e tnr cs of prior-art 1S-95 wireless conmnnricationg s y stems to support 
packet data service. Conmmnicatians systems according to the present invention sopped soft 
liaiidafforiiy on the reverse link aod nc4 on forward hnfc btetethstsofhyliandoffCij^ between: 
afferent sectors of tiie sanieceD site) is allowed cm the forward Imk, since softer hmdoff is 



Fig. 6 shews a rc^preserfiation of a forward-mik primary transfer scenario; 



rig. / snows a representation 
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imf i l ra i kr ^ rtl iDdqxndatiy at nafeadnal base stations, Comprnmcafaoro systems of the present 
iinrailionuacac«ni«^^ 

finictka^cheiwteacTOaaiM In particotar, the 

convoy RU>r^^ 

framing and lesegpcntatjon, CRC (error detection and correcticnl cii^^ 
bmmsskm rate, ere aO handled at the base statkm MAC fimctkn. 



4A^ show icpresertstioiB 
foncticn.midttlWFfonc^ 

comnnnicatiflns system at ac^^ 

icp«aitat«»ofmcm ^ 
4A-C show Ac following protocols: 

o Tl tfacprotocoi that cossrote the moAilatWrf^n^w^ mcoto&kKadmg, 

«odtrsostmssk«m^ 



Phyrtpre^thcprot^ 
andlmisimaskttfl^ 



the 



o ^«l«»em»**l»ekh^ 

mCormatioii over the Tl link. 



o Similady, MAC sod MLC represent, respectively, the medram access control function 
the MAC layer controller, which coikctivdy and dkecdy control the Phy protocol fa 
particular* me MAC ronction 
me MLC confront sdtednfing and MAC inessagmg. 



o ROIJ'Crcpnaeaa^ the reverse c«to Each base 

gooerato o^alityn^^ 

rccav^fix^them^nnk. Hie ROLPC fbnetion preccsses that Qc5 data to eattWish 
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RILPC (reverse inner-loop power ccmrroi) functi on to fecnaale the power control bits for 
transnnssicn to the mobile. 

o RLP represents the forward-link and rercxso4ink user menftagr icaaiiiuittsioo CuiUui, 
vdrich. aooonfing to some embedments of the present mventicw « «fffl i n yb »n* ***A fry the 
5 FSD function. At the mobile, RLP represents the farward4n*andrcvoTc-^ir» 

message r e transnnss i on fraction as vrefl as sfl of the other coiryentknal RIP fimctkns 
(e^. t scgnmmiiin and reassembly of nser messages; also done by the R1J fraction at the 
FSD function) 

o PPP i P +aiJiula the point-to-point p ro^ 
10 FSD function and the mobile. At the mobile, PPP includes the service provider's user 

interface mat enables the user to scad and receive wireless transmissions to and firm the 
mobile , 

In preferred embodiments of the present invention, the protocol stack at the mobile is identical to 
the mobflcfe protocol stack in prior-art 15-95 systems. 

In wuii /miii c iilK MM systems of the present tnvflBtMn ) the KSH fimy^inw fanranh the 
fill waid-lmk packets to the ■primary haae fltation mat jg m me active SCt «f «V» co n e g pi a fipg 
mobile. The forwiad-Hiik R\P transmit i hneH#»t»iity q mpfcm c ntc d * dSstrmnted ««m*t 
between the base station (denoted BStfUJ*) and the FSD tuncSiOT ^ The FS/RLP 

fanctkm divides mccnamg £brwacd4mkdata mto segments of size MJ_nntt_sne and agfjgns a 
nmqoe RLP fteqnenrr, nnmher to each of the wapi^ii* ThaPR/gT^ mnction t**^ fitwinh me 
rorward-imkdatatatheBS^ Physical 
layer framing is done by the BS/RLP function. This faming is dependent on the rate assigned by 
me base station MAC layer. Since there is no soft handafiTon the forward KnV leiomus for a data 
bnmneedtobcslhx^atonfyQnecclL This reduces the com pt e xity and delays involved in 
setting up so pplfin r ntal t Jimii x h in soft handcrfT. 

The problems described in die background sectk» are address 

fbBows: 

i 

1. FSD Function Server: Rather than establish an FSD mnctm^ 
up and release operations, a small number of FSD mnction servos is established The FSD 



15 



20 



25 



(46) 



¥fffi 2001-36942 



Kumar 11-36-24-6 



14 



a call is not moved, even if primary transfer Clc., changing mc 
designation of primary cell 6do one base station to mother) occurs. 

2. Synchronize 

poizing Irnanign is from multiple ecus. 



5 for mamtaimn g strict tamng cnxshmm for n rnnrisaio M between the FSn fiaaction 

strtkais.aaistbecase intfiepriarart. Delays that result from cstaWxsfaii« ft^ntta^dkectkm 
synchr 



3. Synchronization cm 
RLP 



10 



RLP 

messages, Ac frame selection 



Unlike v oice, where time of arrival is used for frame 
mrffarpactedaUapp&ariom. Since the dam users can 
s yismr o nigatioD on me reverse fink Also, since the 



function can be etmimatnd on the reverse link. 



4. FSD&nctkntransoa^aionstotte 
is no soft handoff on the forward link and also smce da* users, tmlfce 



15 



5, Those mobiles Bat are not currently in the active data 
suspended state, and me RLP state mfonnati^ 
active set hrfbmiato Asub^datecaOedthe 
suspended (tracking) is defined wherein me mobility of the 
20 active set irrigation b updated. Tins mmhnizes me set-up delays vmentac 
the active state. These |»oceoW enrnmto 



6. The segmentation 



FS/RLP 



is separated from the RLP function. This dmmatas the 



reqnii ra i n rt apposed in 



25 conespondbg delays m ssttn« i» me supplement 



ni cations 



(s) Flowcontrol beteecn the base st*a» and the FSDfc^^ 
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(b) Different priority guanas used at the base station far (i) signaling. (B) retransmission of eld 
RLP data, and (in) transmission of new RLP data. 

(c) Mocfaamsms that efficiently transJcr central from one log to another hi case the mobile 
receives a much monger pilot signal from a base station that is not uaienlly the primary. 

5 (d) New ROLPC inr» i ta i iiwu a since the prior-art ROLPC function is based on an vdnhxtmc 

that iB aifliai ua syn chronism across diffe re n t legs, bo oscr messages from nndnplc call legs active 
tij i i ii haiino osly at the BSD Inaction, m embodiments of the present inve n ti on, the base station 
stamps the current GPS (global pcratiorrmg system) time on each reverse frame recei v ed. The 
OmBBttmpa an frames received from multiple legs are then used in deciding on frame cra s u r ta and 
10 updating the ROLPC set point 

(e) A new packEt-modc FSD function that keeps a record for each of the mobiles in either an 
active or suspended state with die following information: 

o Miflbitle BBffateBtioD ^i |w tw - n tnnnlw** miM|nrfy iAm ^fj^^ th e mo fyjl^ 

o Addresses of RLP and IWF functions; 

15 o ROLPC state; 

o Addresses of the call legs; *nd 

O Active set - irVntifiratTon of those base statkms currently operating in soft handofF 
with the m ob i l e . 

The inflowing de « xihc « tfw architecture n ™ir«iHq» rmwiifvin i^tfiffn^ uyitmi a cc ordin g to 
20 one emboiBmcnt of the present inventions 

o Packet Registration: At packet data registration (e.g_, when the mobile user turns on the 
mobile, or when the twi ^*it^ g"t**^ a new base atatjon coverage area while in the idle st ate ), IWF 
function selects b registration nnmbcr (rcg_ID) that is nniqne within the IWF function. Associated 
with the regJD is the foflowiog hrfomation about the registration: the IWF funcbon, the FS/RLP 
25 server, last RLP wpqmrrTBnnherxJSB^ and mobile capability (e g rrnrrimmn triwwwfy^ rwft? 
etc). At the IWF fimctkm, the regJD maps to an FS/RLP instance. An "instance" of a software 
f nhetion a h tv is a specific copy of flie software, whkii executes on a computea and n configured to 



15 



20 
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At the FSD function instance, the regjD is mapped to the current 
primay kg, base station *&r^tbeKUP fraction, muiteROLPC 

tofhewkfreasoftijcFSDfbK^instaiioe. 



set, Use 
At the 



o RLP function at FSD Function Server ^ FSD is un^^y^,, 

S new rcg_ID, it sets up an instance of the RLP function 



fanrrinnatKty 



to serve the call The RLP taction provajes 

segments. 



atoengfli ineasnre meol m essages (PSMMs), simpfcanegtal channel leqoests mew^ (SCRMg)X 
«c«pt for RU» negative ack^^ 

10 FSDfuncticcareectoe^^ RLP NAKs are handled by 

the RLP function at tix FSD Wticn. 

ragcaided stated 

and remain on the DCCH for a period of tmw even rf mere is no data traffic 



Radio Link Protocol 
The radio link protocol (RLP) feoction rbr mc CDMA pacta djto 



™*erin & andreco^donatde^ 



o The RLP function requires no imtia: 



is reactivated fian the 



is not 



25 



ofwhetherthenx^isact^^ When the RLP fbijctic*^ 
totew^k^totetotor^]^ In adottnn the RIJ> fourth ^ 
receive packets ficro any of the active legs. 

These conditions are adn^c^ 

twopieces- Tl» retim>smminr, Wtim Ther>hysical J«yer 
JratninfcCRC.d^ 

faoctic«s,asweflassdiednli^ ^ arehaated atthebnsc 
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The RLP data umt size (RLP_unit_size) is chosen to be b small integer niuubci L of octets 
(Lc., 8-bit bytes). L - I is desirable since a larger data unit size caa rcsuh. m k=a effiaent packing 
cmthcairinterfareibitt L^4 or 

Bach RLP date mril is assigned a 20-bit snqiimrr nnmber. The mil seqaence manber is used on me 
5 hark himl link and when transmitting on die air interface at the higher data rates. At low data rates 
on the air interface, since me sequence numbers advance slowly, the tower order 16 bits of me 
sequence manber are used. When there is ambiguity, retransmissions are used to cany the full 
sequence number. 

An RLP segment composes a number of RLP data units with conyya it ivc sequence 
10 numbers The RLP segment is nlrailifiml by the sequence number of me first data unit and me 
l^i writ r* fn nnmfocr of En-~secrucDce t\ntm units 1 

RLP control frames identify ranges of sequence uunibeu that ae being NAK-cd (or 
acknowledged (ACK-ed) if the RLP function is defined by standards also provide* positive 
acknowle^gmentsX Retransmitted RLP data segments are generated by the RLP fanerifln in 
15 response to NAKs. Tbe RLP function has n mechanism to catch loss of traging new data. ApoDis 
used to infbrrn the BS/RLP function of the final sequence nnmber seat^ for wtiich the BS/RLP 
fhnction may provide a p o sitiv e ACK tome FS/RLP function. 

New data segments and data segments to be retransmitted are forwarded by the FS/RLP 
fimction to the primary leg on finback haul link, m thereverse>4mk, date segments are recei v ed at 
20 the FS/RLP fimction from multiple legs m the active srf, 

MAC: ReaegmailaUoa ml Physical Layer Framing 

The MAC function (Le^ BS/RLP) implemented at the base stntinn marntams separate 
gptsies (km teJj aiMuiuli ed data (SAP 1) and "ftar Art* (SAPO) g™» »■ r""*y to reO^PSmrttcd 
aCgnKIUa. i net norm STaaon ""y DC flr> ** P " ir^mft«ro 'ffll'SIWinitTWI *qgmwnl? qngQefl 

25 up for t r a n s m ission in SAP 1. In mat case, the base stntinn would discard the later copy. 

ri J> data «g gni— i t« «» transmitted ™***f*~ t ^ t **^r °n ftr SCH nn the 

DCCH, where the DCCH may be used to sand signamigorsaiaDanajofltsof nserdaatome 
motnhx RisassmnndflatRIJdamaB a me ng am 

DCCH. RLP control frames (Lc, NAKs) and MAC and physical layer messages (eg. pilot 
30 strength naaeaa eme at measagea (PSMMs), extended tumdoffdhrononnMesage (EHDMs), 



r 



10 



20 
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siaprdeniantal channel nwufetiiiriil message (SCAMs) from base station, supplemental channel 
request message (SCRMs) from mobile) are handled on the DCCH imd are never nndtoplexed an a 
physical layer frame with user data. Messages sect on the DCCH may be transmitted it the ! 
time that RLP data segments arc transmitted on the SCH. 



For operation across mahipie air interface rates, the physical layu finning structure allows 
nnAipicxmg of new data (which is ah*ayi m seqnencc) and mpfaipk retn n smittc d f ^gmrrt" 
For ittw data, tbe sequence manber identifying the first RLP data unit is used since the rest of the 
data is in sequence For retrartwrminrtq an air interface ftimg farm— ^Wiyf^ a , 
number and an 8-bit length iarficator for each rrtnrasmittcd segment. Muhiple 
segments and up to one new data segment are accommodated in tbe air mterface frame using fins 
{format. 



Encryption should be done m such a way thai RiJ> sc<naM^ is totapaia^ to die ccE 
Possibfitics BTchidc encryption at the cdl or encryption above the RLP fraction. Encryption and 
comrnrssion above the RLP fiaicto 

15 A 16-bit CRC is computed over die entire physical layer frame 

Back Haul link Protocol 



The back ban! fink (BHL) protocol provides franring of RLP 
FS/RLP fimction and the base station. RLP sequence nmnbers arc used to 
end only one ir>*equence segment a iododed in one BHL frame. Depending on the naxmnm 
st£memirizeontheBHUtheaff 



BHL 



The RLP segment sequence number, message length, and address are the onJy header fields 
rcquiicd m the forwjad-knk direction Afkimrmri header fiefcb are defined far the RQLPC fimction 
dii u»c only in the rtvcrsc-4infc dtroction. mcmrfhy GPS time when mm * writfuy ffrqncnfT 
25 number, an erasnre field, and a frame rate field. 



The BHL protocol provides pcr-mobile 9ow control and recovery in the forward dnrctkm. 



• 



(RR«J^) mechanism to a Ini^^ Ttrfit Wcontob are required 

ifthesystoutopitf^anycmuir^ 
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20 



19 



provide no back pressure* the flow control at the base 



Since rdxanaaiiittcd agmuito have higher priority, retn 
M B patHte flow control win do w . 

5 BHL recovery with a wpwancr number roll-back (Go Back >Qrnrichamnn is defined. This 

provides recoveiy fixmbuflerowfloro If 
the RJUP function itsymJiiiiiizca, it iiifiu^ii^the base statioBtodty tfaeboflfera. New data in the 
new data buffer at the hase station can be salvaged by using the roll-back to a comcDcn sequence 



10 To minimize delays far reactivation and primary leg transfer, b separate address is provided 

far signaling on the BHL. In addition, the BHL at the FSD function provides a base station rotey 



o Echoing of air interface reverse-link signalaTg messages from secondary leg? to the 

primary. 



for active set 



o Routing of primary transfer messages. 



Depend^ on the ii ii ito i rjitati o^ 
respond to air links between the FSD function and 
as Tl lines. 



Trrmng requirements cm the hack hag] Bwtt simplified by impitncntmg » ootnr temp 

power control (ROIJPC) algorithm at the FSD frajction. The R0LPC function rehes on frame rate 
and frame onnr tnriiraittnns from all base stations in the active act The frame rate is determined 
25 from the good frames received fa™ *™y leg (cmrglxBri through the nsa of CrPS ting as 1 the 
mm k\m y snqn r n c c number). The primary ccfl is always 
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(Le, an eanae) b declared if an ensue it repeated to the 

m.w.sa.tioDtlaltastssCTealMeoiaK tothepns™, »ppn«h, the RC)LPC fi-etioa i, 
5 °P«^^«talhe,e*poii**ia«reh t re«ld^ 

The set poim opire, if „ .wecse-fink <tee b received for a tin«* period *fcc«v l l I «fc«t. fcr 
example, to several seconds. 

Normal Qgg Plow Qeg^Mg gg the BaA H«»J 

CeilRcvaicLiifc Ifflr air interface is trc^ 
10 «or,n*eBHLfiame,,^ TT* header i«^ W ti* 



* " W """^w*. and fbe time as tbe secondary sequence mmbcr. If the air 
'*^ B ^*** fi*nc is segmoated into multiple BHL segments, toe same GPS secondary sequence 
nimaberisuscdiVeadisegi^ A «Wbitmay be used m the BHL header to 
«s^tf«addi*rt Iftteakmterfa^ 

the GPS time as die secondary seqwronanber. 

A]] 



fi-ctieax TbeWJ>*oct«di»^ Folate; er«^ a* the 

pnniMry basest*^ V^a^v^^^^^^ 
r«ovc^ ^ 8 ncill^ sequel 
fo rward ed again. 



25 



CeOForwanlLmfc RLP segments correspond^ 
iwreceiTed^&cFmfiaxta 

Formmsnus^antbeairiar^ 
niinabcKareiijctadcdmtte 
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Qpertkmal Scenario* - Raaethration.. Soft "-"frff. fod Primary Transfer 



Figs. 5A-B show representations of fcrward-iink data transfer 



for mobiles in 



active and suspended states, icsucuivdy, where time flows from top to bottom in the figures, ha 
the active state of Fig. 5A» data is fai wanted by the PS/RLP fanction only to the primary base 
5 station and data transfer can begin on the DCCH with no delay. Following the assignment of a 
supplemental channel and the sending of a quick (Lc_, less than 20 msec taken to transmit the 
m essage over the air interface) supplemental channel sssuji ancnt message (SCAM) to minim me ■ 
mobile of the SCH assigaiiient, the primary base sta t ion can begm transfix of user data on the 
snppa e m ental channei hi the suspended (tracking) state of Fig. 5B, the FSD function is assumed to 
10 know the primary leg to which it forwards new data The primary base station assigns a DCCH or 
a SCH as appropriate and sends the channel assignment to the mobile (using a corresponding CAM 
or SCAM message), before beginning to transmit data on that aireignrd channel Reactivation delay 
on the net weak is the time taken at the primary base station to make a channel assignment and scad 



15 30 ms. 

When the reverse link is in soft handoff, the processing continues with the scenario shown 
at the bottom of fig. 5B. m parpcnlar, the mobile transmits a pilot strength, measurement message 
(PSMMX which causes the primary to transmit a packet data hanckriT request (PDHOREQ) 
message to the new base station being added to the icverse*hnk active set (Lc, the new secondary 

20 base station). In Fig. SB, the broken snows signify that, in some " w pfff , w r 4ffT! ni, ?ff, die messages . 
are actnafly Uwibini lled via the FSD function, m other mrolrmertntrons, base stations may be able 
to comnmmcatc directly with one another without having to go through a centralized FSD faction. 
In response, the new secondary base station transmits a padkil datahandoff acknowkxlgmert 
(PDHOACK) message to the primary base station, ™*«eh tt*m ttansnnui «■» ***—wWt handoff 

25 dirrrtirai mnrwtgr (EHDM) message back to the mobile. To minimize the reactivation delay, data 
transfer on the fxM ward fcnk can begin before the new secondary leg is added on the reverse hnk. To 
achieve a sufficiently high probability nf receiving; the PSMM gf tho primary fwwaft «*wr»nr^ ffaf 
mobile may need to use a high power arid/orrepc^nte o^nsmisskaiof thePSM^ 

Fig. 6 shows a representation of a fbrwfiid-Hnk primary transfer scenario. Primary transfer 
30 begins when me mobile uses a PSMM message to report to the primary leg that another (Le, a 

kg has the strongest pilot signal by some margin- The old primary seais a flow control 
ON message to the FSD function (to prevent the FS/RUP function from sending new data to the ' 
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(PD_PRIM_XFERJ to the new primary. The PD_PRIM_XFER message coffiah* the rtfcJD and 
AerereBe^inka^^^ferjhe,,^ The imprimaqrtbeB sends nussagBiifinnBg 
me FS/RLP function of fa status as tfac new primay ^NEW.PWMAR^mdiratractingte 
FS/RLP fimcrian to torn flow control OFF (so any new data is now scot to the new primazy by the 
K*LP fcoctioo). [n«« I ^U« ak ip ra ^^, c ^ m ^ tofei ^ toi ^ tfe 
mobile to transfer in opankm into (he a^K a dei{tm±B^^m a me m i l c£ anmi 

coinmo.co^d^tF^X^lbrtr-sn.i^ TietnoHewintta, 
^»^*=P^(tmcte^ s ta te , U ntf^ 

new laimsry, at wmch tisoe tl)e new primsy win assign so appropriate channel, infbsm the oiobile 
ofd» chsn^mi a ,.,,,. vi ,,^ CAM/sc ^ |ne ^ 



15 



V a forward bom b in p^pw when <,« prima* lootsread^PSMMmosMBefa. 
the nubile, the old prima* tnayeontntne the bta« 

restartattenowpriaarr. TOs is accomplished as follows. Tie old |»in^ mchafa the RLP 
•cgmait sequence manbet at die heed of the new data que« 

ti»PD_PRIM_XFERn»s^^tothcFSTU^6« K l 1 o n . Oto left m the re*ransm** M nqocuc, 
aawea«^damina*new<l to < n ^ tttteQUp ^^^ tt ^ toteifac ^ ^ 

"trosnassiootp^eueslx^ T^okf^ty mfiams 

d« moUe ttat e^ bn« « temmairi 

(Backing) m; lata-* to «be forward oommon conaol <W J (F-CCCH)ftrd« BCW|liMy . 
^^P*^^anew primary message (PS 
HxEeatmgitaaddrecs^n^raD^s^^n^ 



f,I ^^*~d«ti starting fh^ti*,^^ 

25 ^^P^.»ta.«disoo ra d»bao^p«^.^ c ^„^^ toi ^ 
the burst to the mobile. 

Prim^OinsfeinvolTObanamB » small nambarofines^Mtte,^,^,^ 
mebaekbanL Tbed^ should to less than 20 ms. toaddhion.n« W <toi sf o nrar dedtod 1 encw 
prnnary Tl* fimkik^ of o^ can »^ ffi ^ than 10 ms. Tneprin^traBsfedeU.v affa 
30 ttam^ortherei^eanbeadne^moter^ofs^,^ 

Fig. 7 shows a repraaaarion of msaaett* scenario A aioWkmd.eaaspmded 
(traddng) state mate an .^oo da: rc^^x^ ^ 
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pri mary ma tes an immediate channel assigDnnit (CAM) so tfaitd^ ego am flowing on Ihc 
DCCH sod ttic n *tfrH^ csn move into die Active «*»t« Notice that data transfer after iBBCtiTODJ GO 
can occ u r prior to soft handoff set-mx The reactivation delay following receipt of the message on 
the RACH is less than 30 ms, mctuding frame fanalr^g delays on the an inteifaoe. 

5 K, based on me initial random access nqp^artatomfbcatitotitito^ibemiMkh 

required to have aririmnnal legs in soft handoff on tbe reverse link, an mlcr-btsc station handoff 
reqiiest/gram scenario ocoti. For adding a leg, me rjrimary scads a PDHOREQ proprietary 
message to the new secondary, mchafing: the reg^ID, the FSD Junction address, the ROLPC set 
point, mobile pseuoo-noisc (PN) code,, and, if a bant is in progress, me beast end time and burst 

10 rate. The new secondary base station can then join by simply sending the received reverse-link 

frame onto the BHL The secondary base station acknowledges fee handoff request fey setting op ■ 
reverse-link saner loop power control stream for the mobile and provides the mfmi i LM » i in the 
PDHOACK message to tbe primary, which then provides mis iniuunalkai to the mobife m the 
extended handoff o%ecbonrnessage(EHDM). m the PDHOACK message, the s econdary base 

IS station may require the tar mmstifw cf a bnrst g muy ess. fttfrinKy^i rm ™ riv. BHL between the 
secondary base station and the FSD fanctian is only needed to obtain future updates to the ROLPC 
set point; hence, there is no critical taping requiicngnl When a kg drops ftom the call (when 
mstmcted by the prbnaryX it amply f±nps tmrfag tmww fr*m™ tn thr- P<;n ftrnrtim A simple 
FSD function rH^cormnrt pmcodme is used, which is not tme^criDcal 

20 Finally, in Fig. 7, a burst acceptance scenario is shown. The rcqrest/grant scenario cm the 

back haul is handkd by the ective set base stations. The burst rejqmsl/yant procedure mwlvrw 
pi ncesshig of fon t incHsaprw at the base gtatknta and irampnrt nf thnn* iwwmjjfq ™ rtw 
The total burxt grant ddsy after the receipt of the SCRM to the transmission of the SCAM can be 
made less than 50 ms. 

25 Power Control 

Price-art IS-95 standards assume that the active sets (ia, those base stations currcnlry 
enmnaanicating with a particular mobile unit) for both forward and reverse links are the same. That 
is, traffic and control channels are set up symmetrically. Thi* implies that a dedicated traffic 
channel cm the reverse laAwffl h»yc an sbbq hi the forward 

30 link to centred the mobile unit's transmit power level. 



i 
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h^POT^cdma20(K>staiida^ 

<F-DCCH)orc«thefcc^ TTiismpmrs « sya^to «^«t 

tobemnii**incdbytfacl^^ m other wonia, if me 

is in soft bandog, then the forward Hnkhtstobeintiie^lwndoffcvmif itisnot 



lteasynmi«rk M c nrc rftr«flBc. For cfiBdo* operatic of p^m^ 
10 Weasyn^^so^ Thcp™^ IS-95 ^fa* do 

«* provide power control snppart for tmsinctfe of operation. 

Thermrt^iproBdiadtfrcsaestfaeam 
rcvimliifalawciffi^a^g^ ForaaD^diefof^Jtokmay bcmoMnway 
connecoon (Le, simplex mode), or may not be connected at 
15 two-way c onnection (aoft han do ff) . 



bonier to 
deownilmg of flic pom control 
nsnnjtbeoon™ powered 
mobile is in the active state. As Am^mthepn^sntcmi^^ 
20 «^I^cootiol*m^ 

on flsm^phyroU channel Undermecdrm; 
F ^CH controls^ 
cocBnoncoi^cfaan^ 

tnmsmittmgthcF-PCCR An R-EACH is used by a mobile in other the dormant or suspended 
25 state toreqaest cgri g nni c rt of a dedicated traffic channel Donnant 



fcmterftce channels assigned, mmesnapended state, 

infemiatian abort 

tbedonnantsta^nc^i* AnR^CCHinaybenaedby ainobilcmtte 
relatively short burst rfo^w^ 

30 
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The poor-art cdmaTOOO standard dots not aDow the F-PCCH to control the reverse-link 
finrftratnrl control cbcmd (R-DCCH) power or fee rerersa-faA trmffic channel (R-FCH or R-SCH) 
power. The present approach removes this restriction so that the F-PCCH can central the reverse- 
link transmit power while a mobile is ea the active state. This arrpioach provides power control at 
the mobile xtsh. when the forward fink and the reverse link have different active acts. 

Fig. 8 shows a ity i Mentation of an example where the forward link is in sanplex (one-way 
c o nne ction) and the reverse link is in two-way soft handotflC On <ha farwnrrt Imfc- haw station A 
has an F-^CH or an F-DCCH active. On the reverse link, the mobile unit is in soft haotoff with 
base stations A and B. The mobile's transmit power is controlled by bath base «*"*fipik via the 
common penver control channels F-PCCHa and F-PCCHb, re sp ec tively. There is no power c^tU^t 
sub-channel punctured on the F-FCH or on the F-DCCH transmitted by base statics A. 
A lte r native l y , the power control sob-cfcannel fiom base station A could be puactmed on the F-FCH 
or F4X:CH, while base station B transmits its power centred sub-channel via F-PCCHb. To 
attend the ac—apfe of 'Fig * farther, Iwe «mrin« A turn* j> - ri .jpj..«— I Am^ p-^*") 

active on the forward link in addition to crther the F-DCCH or F-FCH. many case, under this 
approach, thac is no need to establish F-DCCH or F-FCH from both base stations in order to 
provide power control 

Rg. 9 shows a r e prcmssti a ri of an example where the forward link is not active at all and 
the reverse link is in two-way soft houdoft On the forward link, there is no F-FCH or F-PCCH or 
20 F-SCH active. On the reverse fink, ttenubfc 

B using an R-DCCH, R-FCH, and/or R-SCH. The mobile's transrnir power is corrtrofledbyboth 
base stations via F-POCHa and F-PCCHb, respectively. 

At its roost basic, the techniques described herein ehnmrate nearly all delay on the back 
had interfa ce between a base station and aFSDfltLP function when reactivating a packet data ttser 
25 from a state where the user has been inactive for some time, and a high-speed air interface channel 
needs to be re-established for use by tie user. Prior art uses rircurt-arientcd tcdhiriqucs and 
procodorcs on the bock haul interface, in which there are numy nasractkms between the base station 
and the FflVRLf fimction when a c tivatin g or reactivating users. 

In CDMA systems according to the present invention, the network-based RLP fimction is 
30 divided into two ports: one that may occcnfce at a central place m the netwenk and one th*t executes 
in the base station. (A Uw natively, both parts may execute in the base station) The centrally 
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15 
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of KtRnsnmoo control ThefrakxatcdmmebascstatkMt>e^^ 
nsffmessagn over the air. Tnese functions include those of physical layer fonimg and 
re-^i^.t^mn, COTdctgaiTO and concctiao of air mtcrfsce messages, cfagmid encoding, 
miltytexmgofnmlt^stitai^ 

f owthe-atr tr aniwritgnon . This separtbc* enables the user message to be ftvronfed 
"Mytoltebasestaticnwtotb^ 



mofaBcomt No time synchronous coonfinztico a icqaiiri 
{possflify) remote part rfWJ fimct^ 
10 <>at»thatcanbeaeattomeba»e8tatk)ttl« 

The centrally located part of the tMmMit^fU^fiuBboaEe^faadMMtoai^ 
iKtwodctocmeaodonlyacec^k^naMdym^ 
call leg detsamnes how nod when to trmsfa the user messages tome 



15 



T^**ennmalii»tf 
by me base station, and me biowied^ of to 

localedpartaftheMtwarit-base^ This concent nnybercfcncd to as "primary 

tamsfia fir high-speed padnct data 1 



Two queues am kept in me primary base atation to handle i 
20 sentover the air to the mobile user. One queue, called the "new dam" queue, keeps new i 

messages, namcfy.messagei that have not aln^ bean sent to die ns& Theother queue, called 
the-retrangnHswn-qn^ 
unit, but which hrenotbcmieceived\crwhi^ 
Priority far ovcr-thc-air transmission is given to the 

25 

queue, plmcneniessa ^ * ^^ Thg capaMifr an ahes 

optimal use of the air interface capacity. Tlie messages fi™ the nrtran^ 
fast into the air bte^cefiw^ 

alkcntedtoaumtofh^ ThcunmasM&se&uAtoMaam 
30 new data queue contains an RLP sequence mnnl>er, and 
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When a primary transfer occur*, the current primary kg uses flow control on the hack html 
to prevent the remote part of RLP function from sending data to a call leg mat is in the process of 
changing its statm from being primary to being a secondary call leg. The cmi c m primary passes to 
the 

5 data qnone. When fee primary ttHSfifif gyuation jg completed, the new primary call lag mfaan fee 
remote part of RLP nmctkn of its address and removes the backhaul flow cc*mm\. In tms process, 
the new primary also mfocms the remote RLP fbectioc of the sequence aambcr with which to begin 
s ondi pg new Matt messa ges. Hence, the remote RLP fi m ct io u in effect sends to the new ptfanary the 
user data mat had not yet been, transmitted by fee old primary, Uns capability avoids having the 

10 old primary leg send its mtsent data to the new primary, (hereby saving transport tone and 

uh1i7arir j n (Such cefl-to-odl transport would be required if both parts of me network-based RLP 
fisactkn executed in the base station. Either the piimaiy UausJa capalm^wooldnotbepartof 
the impleniCDtation, and the solution would require, in general, that ccil-to-cefl user data transport 
occur, or the pnmary transfer capa bi li ty would be des ig ned into the implementation, bat additional 

15 wiftnartmra between «ftg and ■ fame aftfarfiWrftnirnini ion function «nnH "TTnirH ftr makr thr 
system work.) 

Both signaling and user message transmission over the air interface in the forward dmxtkai 
(to the mobile nml) are performed in simplex mode, from a single call leg. A ummtiu wi y signaling 
and user message transfer in the reverse direction (to the base s 
20 general using multiple caD legs m soft handofl The power aantrol subchannel practnred into a 

fiiki WAiul-hnk channel to onPtPPj fet» motflc |t ^Vl J lil 1 >'l I lfV tra'^m^NK* 1 pmiip* n#»j*l* to hff daenupled ' 

fiiiiki. the dedi c at ed foiward-hnk air interface channds; as described above. 

The FSD function, together with the remote part of the network -based RLP function farm a 
server application that is a 
25 established. This wgr p «r manure a not changed, r e gar dless of whether the "» o b» fc v*t?' rm^ ntf 

inactive for long periods of time, or whether ririmary transfer occurs. This server is always reedy to 
accept data from the network to distribute to the primary leg for transmission to the mobue user, 
and is always ready to receive user messages from any of the soft handoff legs that are part of the 
catt. After a first hjnanaation, **> time « ncqi i ii w ii tn imtjamg ^ft 1 mflfril* unit, rvm when the 

30 user is reactivatod after a long idle time durntkm. 

. 

Reverse-link user messages from the mobile unit can arrive at the FSEVRLP server (or 

fancnon) firmi imihipl^ leg* td timea tfurt differ igitfejy firm mw j h m ^ k I Any USCT message 
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* "V tg * accepted by the FSD fonctk* 



Messages. 



sent from the call legs have both an RLP i 
«daportk«iQftbev«hxoftfcGPStim Cc ^^ T^p^p 

used tbe RLP rnncto to detect 

ox the mfornufcctL owx the Wr irw^-f^- tl. 

— «m«*x uvct mc aor interface. The DMxrrnnm size of the 



msec air btectecc fiazacL Hence; 



10 



(Lt, bytes) that can fit in a 20- 

^k^l , y^tamay occupy awe than 

back had bdlny who, it « transferred^ 

craalityino^sareusen^ 



To properly catenate the ROLPC 



15 legs receive the 



air interface frame in 
interface ctiannd a always present, but in a 
are bursty. TTib primary caH 
*> it can generate a back haul name with an 
bat was not received. 



todetemnaewhenall 
^formation on the 



20 rf^, r * received in error), phis a <^ tine 

C^time.tteTOLPCcalcnn^ 



; .. ^^^^trarisfoaraiterii^ 

25 rf^~u signaling. fftte KDfbnctit* receive ^ 

^ tJieaAfcessusedinrmobifeankrii^^ ^ ^ 

uc ssk ieshumh* cornnniincanacs, the message is forwarded to the 



* t*mi*pn*mz arid respond** to 

tJicagnalir^irassages&cTO These messages 



of the or 



30 h^,^ '■>«**.) IffcFSDr^r^.^^^ 



.it 



passes the message to ate *«~Ha trdRU > 
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If there is an air interface cbatmel assigned to the mobile anil for signaling (Lc^ cither an 
F-FCH, or on F-DCCH), data forwarded to the primary leg Irom the FSD/RLP fimcoan causes a 
OOUtiul mnssage to be sent to the mohafc unit ftr m t n ii Hu g ihe mA>prwwf ^ the F-SCH that h to 
cany the user message. Because do coonimattan is needed with the primary leg before the 
FSD/RLP function sends the user message, the reactivation time for this torw*rd-hnk transmission 
a mmaoraed. When do user message rrrrhangeft are going on, the mobile continues to report its 
pilot strength measurements to the primary, in case another base station becomes the one with the 
strongest signal at the location of the mobile unit Primary transfer occurs, if necessary, and the 
reactivation time to send new data to the mobile user o again minimized 

If the mobile user has data to send in the rcvOTC direction, mid the uxrr ccnentry has a 
signaling air interface channel assigned on the reverse imk to the call tegs, the user can cither 
immediately begin sending the data using the R-FCH or R-DCCH (whichever is sssigped), or k can 
send n agnamig message request^ The mobile 

unit cen coiiliiine to use the sumaling channel to transfer iiser data until thr highw ^rr-^ ^ T 
interfa c e channel assignment is received by it These mechanics mimmira rarriv^H™ < H?y for 
revcrsc-hnk exchanges when the mobile has an assigned signaling air interface charmd. 

When the mobile nnh is net artrva nn ^ny intrrfmT rhomn-l m<\ fly primary leg 
receives user messages ftomtfae FSD/RLP fhnrtion, the primary leg oaes ■ fnrnnrrAJmV mmnvni 
signaling air interface channel to assign a FSCH to the roomie. Transmissions to the mobile user 
ensue. Because there is no negotiation mtrracrions between the ririmary leg and the FSO/RJLP 
function, and no negotiation nrleractions among the call legs (transmissions in the forward <hrection 
are simplex, from the primary leg only), the reactivation time is miiiimi/ed. 

When the mnbhe unit is not active on any air interface channel, and the mobile user has 
date tosendtotfacnetwode.it sends a npnnrmy nieasageon aregenaa<yiiiiriM>it gjgnnlw^g rfamMj 
mrawsting the assignme nt of icverse air interface channels for its data traimiiHULinn Once these are 
assigned, the mobile can begin its data transmission, as diicnssed above. No synchronization is 
reurnred to be rxrtbrmed with the FSD function, and no mhializalians are required. Hence, the 
back haul cninmiaiirations add no delay to the user reactivation time. 

Although ugpresemrnvermon has been descrirjed m&e context of LS-95 CDMA wireless 
systems, it wffl be understood ohat the present invention 

wirdess ivstems corrfcrrning to standards other than the IS-95 family erf* standards, eg, the 
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Baropean ToVxonmaricatioig Standard bstidae (ETSI) fmn&y of s ta n dards . SWarty, tte 
present invention may be able to be implemented in wireless systems other than CDMA systems 
such as FDMA (frequency dm&oo mokipfe access) or TDMA (tkne division nmmple access) 
systems. 

S It will be finiLer understood that various changes in the ^^iH. materials, «j 

arranguuuiia of the parts which have been described and illustrated in nrrW tn ct jiIot *w nah* i> 
of this invenban m*y be made by those skilled in tr* art without departing fit*n the aoape of the 
invention as expressed in the following danm 



4. Brief Description of Drjyings 
Written above. 
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LOW BACK HAUL REACTIVATION DELAY FOR HIGH-SPEED PACKET DATA 

SERVICES IN CDMA SYSTEMS 

Abstract 

Aback haul airhirncrnrc effectively reduces the icaLlivatian times for both fuiw aid-link 
5 and reverse4mk data transmissions over CDMA wireless c uuuumiiiiaii ia n systems, by rejyiag on 
packet-mode transmissions over die back bond between a frame sricctTor^dJstnbatkMi (FSD) 
function and tfac appropriate base atn for both lot watd-hnk data and fcvtisc ^hnkdata. In 
particular, for the forward cfaectioa, the FSD fimfJwm transmits forward-link data only to one base 
station (Le^ die primary base stat io n ); which is solely responsible for t*iii»fKi^g (he forward-fink 
10 agintirfkx wi&thccoa^^ As such, the forward rink always operates in 

mrwplCT imvte far tbitM it ansmisgnMS, widf p««lMit n£ hewp mmy hacg «t aitnrw *m i im jtji^ r tti wnrfl 

h a n d nfT for the leversc link with the same mobile unit For the reverse chrecbon, each base station 

that receives frames of reverse-Ink data from the mobile unit, assigns a tune tag to the frame, 

divides the fi ^mie mto one or more data packets, a fiiffciTTtf fr^pintTC imiirtwr to cajch data 

15 packet, and transmits the data packets to the FSD function over the back haul, all without first 

synchronizing tnne wiuV any other base station that is also operating in reverse-link soft hand-off 

with that mobile urnl The FSD function (or preferably the radio hmk protocol (RLP) function) is 

then responsible for selecting packets of reverse-link data for sn tec q p e nt pToce*am g(e,g.. 

transmission to me netwont ena ot tne ronpecooa/. My umnmg »« waro-tinic <™th transmtssjons t° 
20 nimpl« mode and '^"S p 1 * J"*^"" ir> ^ K tnmsmiaaiooa ^F 9 Tf^ r ^A'*^ dfrti^tfafi need tt> frrst 

B yn cfa n anze timing between the various base stations fa efa n i naiBd foe both forward-link and 

reverse-link data tianxniissiuns. As a result, reactivation delays are greatly reduced. 
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